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1#0/2-*-'+0#-)/(0'0'!::E.!,452-(6/(*-*+S+10#-?&/Q+<5(./#0-.5&-'!63,J&($5A! [!
1#0/2-*-'+0#-)/(0'0'!::E.!,452-(6/(*-*+S+C5$0/&5$'+6#'<-&-*!63,J&($5A! r!
1#0/2-*-'+0#-)/(0'0'!::E.!,452-(6/(*-*+S+3'#/Q+.-&-.5&-'!63,J&($5A! r!
1#0/2-*-'+0#-)/(0'0'!::E.!,452-(6/(*-*+S+N&42$*+&'(</5&'0$*!::E.!'&%-<'(*!63,J&($5A! cr!
1#0/2-*-'+0#-)/(0'0'!::E.!,452-(6/(*-*+S+F'*<5?4#$2+*2-0"--!63,J&!L4,&$24'J:!W4@4)$)1'5! r!
1#0/2-*-'+0#-)/(0'0'!::E.!,452-(6/(*-*+S+F5'+*/<$()'!63,J&($5A! r!
1#0/2-*-'+0#-)/(0'0'!::E.!,452-(6/(*-*+S+F*/$)5#5/6(/#-'+*?-<'0'!63,J&!L4,&$24'J:!W4@4)$)1'5! [!
1#0/2-*-'+0#-)/(0'0'!::E.!,452-(6/(*-*+S+F*/$)5#5/6(/#-'+*?-<'0'!63,J&($5A! \r!
1#0/2-*-'+0#-?'#0-0'+S+N&42$*+&'(</5&'0$*!63,J&!L4,&$24'J:!W4@4)$)1'5! r!
1#0/2-*-'+0#-?'#0-0'+S+K/*0$<'+<'2?/*0#-*!63,J&!L4,&$24'J:!W4@4)$)1'5! F!
1#0/2-*-'+0#-?'#0-0'+S+K/*0$<'+-)'"5/(*-*!63,J&!L4,&$24'J:!W4@4)$)1'5! [r!
1#0/2-*-'+0#-?'#0-0'+S+F*/$)5#5/6(/#-'+*?-<'0'!63,J&!L4,&$24'J:!W4@4)$)1'5! r!
1#0/2-*-'+0#-?'#0-0'!::E.!0#-?'#0-0'+S+G/*?/#5*0-?'+<52'0'!63,J&!L4,&$24'J:!W4@4)$)1'5! r!
10#-?&/Q+<5(./#0-.5&-'+S+3"#4*50"'2($*+('$*/5*$*!63,J&($5A! [Y!
10#-?&/Q+<5(./#0-.5&-'!#7'%15@!>$:15:!63,J&($5A! HOF!
10#-?&/Q+6'#)(/#-+S+1#0/2-*-'+*?-(/*</(*!l=$,K!63,J&($5A! H!
10#-?&/Q+6'#)(/#-+S+1#0/2-*-'+0#-)/(0'0'!l=$,K!63,J&($5A! [!
10#-?&/Q+6'#)(/#-+S+N()5&/?-*+)-5-<'!l=$,K!63,J&($5A! Fr!
10#-?&/Q+6'#)(/#-+S+:5(5&/?-*+($00'&&-'('!l=$,K!63,J&($5A! F!
10#-?&/Q+6'#)(/#-+S+O#4V5?*-*+"42/(5-)/*!l=$,K!63,J&($5A! [!
10#-?&/Q+6'#)(/#-+S+F'*<5?4#$2+*2-0"--!l=$,K!63,J&($5A! [!
10#-?&/Q+6'#)(/#-!!l=$,K!63,J&($5A! FO[!
=#'*<"/(-((-D5;-'+&'('0'+S+F"&5Q!:EE.!l=$,K!63,J&($5A! [Y!
=#'*<"/(-((-D5;-'+&'('0'+S+!0-?'+<52'0'!l=$,K!63,J&($5A! [!
H"$*+0#-&5%'0'+S+3'&'25;-&.'+&5(6-.5&-'!63,J&!L4,&$24'J:!W4@4)$)1'5! [Y!
H"$*+0#-&5%'0'+S+3'#/Q+.-&-.5&-'!63,J&!L4,&$24'J:!W4@4)$)1'5! [!
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!N+/I$Z>(W),-&*-"$'X!
U$#$&+&*,-(N37$%()8+0+1&$0*%&*1(,;(&8$(:-&$0<,"-&+*-(H$#*,-+
R$0*&+#$(
L0,#0+<(
!&+&$(H+-\!
H"$*+0#-&5%'0'+S+N&42$*+&'(</5&'0$*+S+B'**/&&'+;-#-)$&'!63,J&!L4,&$24'J:!W4@4)$)1'5!! FO[r!
H"$*+0#-&5%'0'+S+K/*0$<'+-)'"5/(*-*!63,J&!L4,&$24'J:!W4@4)$)1'5+ Fr!
H"$*+0#-&5%'0'+S+F*/$)5#5/6(/#-'+*?-<'0'!63,J&!L4,&$24'J:!W4@4)$)1'5! c!
H"$*+0#-&5%'0'+S+!<"-V'<"4#-$2+*<5?'#-$2!63,J&!L4,&$24'J:!W4@4)$)1'5! [!
!'#<5%'0$*+;/#2-<$&'0$*+S+1#0/2-*-'+0#-)/(0'0'!63,J&($5A! c!
!'#<5%'0$*+;/#2-<$&'0$*+S+10#-?&/Q+6'#)(/#-!63,J&($5A! [!
!'#<5%'0$*+;/#2-<$&'0$*+S+J-*0-<"&-*+*?-<'0'!63,J&($5A! F!
!'#<5%'0$*+;/#2-<$&'0$*+S+7/42$*+<-(/#/$*!63,J&($5A! FO[!
!'#<5%'0$*+;/#2-<$&'0$*+S+F'*<5?4#$2+*2-0"--!63,J&!L4,&$24'J:!W4@4)$)1'5! c!
!'#<5%'0$*+;/#2-<$&'0$*+S+F*/$)5#5/6(/#-'+*?-<'0'!63,J&($5A! [!
!
N+/I$(FqB'$24$4!15!Z)$3!aZRb*!;'5)$5$!a;Rb*!$5A!6'J)3!l$?')$!a6lb!152(JA15@!5$)1U4!$5A!15),'AJ24A!)$`$.!G!t!:E4214:!
$&:45)! 15! )34! :)$)4*! H! t! :E4214:! E,4:45)! 15! )34! :)$)4.! l$)$! )$?45! K,'%! B-DSR6! A$)$&$:4! aZ6lD*! S<+6*! FGGMb! =1)3!
5'%452($)J,4!%'A1K14A!K,'%!-$U15!$5A!641&4,)!aFGGPb.!Z)$3!$5A!;'5)$5$!:3$,4!FGN!:E4214:*!Z)$3!$5A!6'J)3!l$?')$!:3$,4!
H\G*!$5A!;'5)$5$!$5A!6'J)3!l$?')$!:3$,4!Hd[!:E4214:.!R34!^:3$,4A_!2'(J%5!15A12$)4:!)3':4!:E4214:!:3$,4A!&7!gJ:)!)='!'K!)34!
:)$)4:.!R34!$:)4,1:?:!a=1)3!(154!15!&'(AK$24b!$::'21$)4A!=1)3!$!;RO6l!:3$,4A!:E4214:!15A12$)4!'5(7!)3,44!@,$::!:E4214:!=1)3!$!
),J(7!8,4$)!B($15:!A1:),1&J)1'5! )3$)! 152(JA4:!4$:)4,5!;'5)$5$!$5A!6'J)3!l$?')$!&J)!5')!Z)$3! aJ-<"'(0"/&-$2+,-&<5Q-'($2*!
:$"&/(%/#6-'+<$*?-)'0'*!$5A!!0-?'+*?'#0/'b.!
!7$1*$%( YN( SN( !T( !8+0$'( !7$1*$%( YN( SN( !T( !8+0$'(
1/6-&5?*+<4&-()#-<'! H! H! H! ! 16#5?4#5(+'&%-<'(*! H! H! H! !
16#5?4#5(+<#-*0'0$2! H! H! H! ! 16#5?4#5(+)'*4*0'<"4$2! H! H! H! !
16#5?4#5(+/&5(6'0$2! H! H! H! ! 16#5?4#5(+.#'6-&/! H! G! H! ZRO6l!
16#5?4#5(+-(0/#2/)-$2! H! H! H! ! 16#5?4#5(+?*/$)5#/?/(*! H! G! G! !
16#5?4#5(+#/?/(*! H! H! H! ! 16#5?4#5(+*<#-%(/#-! H! H! G! ZRO;R!
16#5?4#5(+*2-0"--! H! H! H! ! 16#5?4#5(+*?-<'0$2! H! H! H! !
16#5?4#5(+0#'<"4<'$&$2! H! H! H! ! 16#5?4#5(+0#-<"5?"5#$2! H! H! G! ZRO;R!
16#5*0-*+%5#/'&-*! G! H! G! ! 16#5*0-*+)-/65/(*-*! H! H! G! !
16#5*0-*+/Q'#'0'! H! H! H! ! 16#5*0-*+"$2-&-*! H! H! G! ZRO;R!
16#5*0-*+"4/2'&-*! G! G! H! ! 16#5*0-*+-)'"5/(*-*! H! H! G! ZRO;R!
16#5*0-*+5#/65(/(*-*! G! H! G! ! 16#5*0-*+?/#/(('(*! G! G! H! !
16#5*0-*+#5**-'/! G! H! G! ! 16#5*0-*+*<'%#'! H! H! G! ZRO;R!
16#5*0-*+*/2-;/#0-<-&&'0'! H! G! G! ! 16#5*0-*+*05&5(-./#'! H! H! H! !
16#5*0-*+0/($-*! H! H! G! ZRO;R! 16#5*0-*+0"$#%/#-'('! H! H! G! ZRO;R!
16#5*0-*+;'#-'%-&-*! H! H! G! ZRO;R! 1&5?/<$#$*+'/W$'&-*! H! H! H! !
1&5?/<$#$*+'&?-($*! H! H! G! ZRO;R!
1&5?/<$#$*+
++++++'#$()-('</$*+ G! H! G! !
1&5?/<$#$*+<'#5&-(-'($*! H! H! H! ! 1&5?/<$#$*+6/(-<$&'0$*+ H! H! H! !
1&5?/<$#$*+?#'0/(*-*! H! H! G! ZRO;R! 1()#5?565(+6/#'#)--! H! H! H! !
1()#5?565(+"'&&--! H! H! H! ! 1()#5?565(+%'#%-(5)-*+ H! G! G! !
1()#5?565(+*<5?'#-$2! H! H! H! ! 1()#5?565(+-*<"'/2$2! H! H! G! ZRO;R!
1#-*0-)'+')*</(*-5(-*! H! G! G! ! 1?/#'+-(0/##$?0'! H! H! G! !
1#-*0-)'+&5(6-*?-<'! G! G! H! ! 1#-*0-)'+)-<"5052'! G! G! H! !
1#-*0-)'+?$#?$#/'+
+++++&5(6-*/0'! H! H! H! ! 1#-*0-)'+5&-6'(0"'! G! G! H! !
1;/('+%'#%'0'! G! H! G! ! 1##"/('0"/#$2+/&'0-$*! H! H! H! !
1;/('+*'0-;'+ H! H! H! ! 1;/('+.'0$'+ H! H! H! !
C&/?"'#-)'<"(/+D-(6--+ H! G! G! ! C/<D2'((-'+*4V-6'<"(/+ H! H! H! !
C5$0/&5$'+%'#%'0'+ H! H! G! !
C&/?"'#5(/$#5(+
+++++0#-<"5&/?-*+ H! G! G! !
C5$0/&5$'+/#-?5)'+ H! G! G! ! C5$0/&5$'+<$#0-?/()$&'+ H! H! H! !
C5$0/&5$'+"-#*$0'+ H! H! H! ! C5$0/&5$'+6#'<-&-*+ H! H! H! !
C5$0/&5$'+0#-.-)'+ H! G! G! ! C5$0/&5$'+*-2?&/Q+ H! G! G! !
C#52$*+%#-V-.5#2-*+ H! H! H! ! C#52$*+'(52'&$*+ H! H! H! !
C#52$*+<-&-'0$*+ H! H! H! ! C#52$*+<'#-('0$*+ H! H! H! !
C#52$*+)-'()#$*+ H! H! G! ZRO;R! C#52$*+<522$0'0$*+ H! H! G! ZRO;R!
C#52$*+X'?5(-<$*+ H! H! H! ! C#52$*+-(/#2-*+ H! H! H! !
C#52$*+&'0-6&$2-*+ G! H! H! ;RO6l! C#52$*+D'&2--+ G! G! H! !
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!N+/I$(F(W),-&*-"$'XqB'$24$4!15!Z)$3!aZRb*!;'5)$5$!a;Rb*!$5A!6'J)3!l$?')$!a6lb!152(JA15@!5$)1U4!$5A!15),'AJ24A!)$`$.!
!7$1*$%+ YN! SN! !T! !8+0$'! !7$1*$%+ YN! SN! !T! !8+0$'!
C#52$*+?$%/*</(*+ G! H! H! ;RO6l! C#52$*+25&&-*+ H! H! H! !
C#52$*+#-6-)$*+ H! G! G! ! C#52$*+?$2?/&&-'($*+ H! H! G! ZRO;R!
C#52$*+*/<'&-($*+ H! H! H! ! C#52$*+#$%/(*+ H! G! G! !
C#52$*+*0/#-&-*+ H! G! G! ! C#52$*+*W$'##5*$*+ G! H! H! ;RO6l!
C#52$*+;$&6'#-*+ H! H! G! ! C#52$*+0/<05#$2+ H! H! H! !
C$<"&5/+)'<04&5-)/*+ H! H! H! ! C#52$*+,-&&)/(5,--+ H! G! G! !
3'&'2'6#5*0-*+
+++++D5/&/#-5-)/*+ G! H! G! !
3'&'2'6#5*0-*+
+++++<'(')/(*-*+ H! H! H! !
3'&'2'6#5*0-*+
+++++?$#?$#'*</(*+ H! H! H! !
3'&'2'6#5*0-*+25(0'(/(*-*+
+ G! H! H! ;RO6l!
3'&'2'6#5*0-*+
+++++*<5?$&5#$2+ H! H! G! ZRO;R! 3'&'2'6#5*0-*+#$%/*</(*+ H! H! G! ZRO;R!
3'&'2'6#5*0-*+0,//)4-+ G! H! G! ! 3'&'2'6#5*0-*+*0#-<0'+ H! H! H! !
3'&'25;-&.'+&5(6-.5&-'+ G! H! H! ;RO6l! 3'&'25;-&.'+6-6'(0/'+ H! G! G! !
3/(<"#$*+&5(6-*?-($*+ H! H! H! ! 3'0'%#5*'+'W$'0-<'+ H! H! H! !
3"&5#-*+;-#6'0'+ H! G! G! ! 3"&5#-*+;/#0-<-&&'0'+ G! G! H! !
3-(('+&'0-.5&-'+ H! H! H! ! 3-(('+'#$()-('</'+ G! H! H! ;RO6l!
3#4?*-*+*<"5/(5-)/*+ H! H! G! ZRO;R! 3#4?*-*+'&5?/<$#5-)/*+ H! H! G! ZRO;R!
34(5*$#$*+<#-*0'0$*+ G! H! G! ! 34(5)5(+)'<04&5(+ H! H! G! ZRO;R!
J'<04&-*+6&52/#'0'+ H! H! H! ! 34(5*$#$*+/<"-('0$*+ G! H! G! !
J'(0"5(-'+-(0/#2/)-'+ H! H! H! ! J'(0"5(-'+<'&-.5#(-<'+ H! H! H! !
J'(0"5(-'+*?-<'0'+ G! H! H! ;RO6l! J'(0"5(-'+?'##4-+ G! H! G! !
J/*<"'2?*-'+
+++++'0#5?$#?$#/'+ G! H! G! ! J'(0"5(-'+$(-*?-<'0'+ H! H! H! !
J/*<"'2?*-'+
+++++)'(0"5(-5-)/*+ H! H! G! ZRO;R! J/*<"'2?*-'+</*?-05*'+ H! H! G! ZRO;R!
J-'##"/('+'2/#-<'('+ G! G! H! ! J/*<"'2?*-'+/&5(6'0'+ H! H! G! ZRO;R!
J-<"'(0"/&-$2+
+++++5&-65*'(0"/*+ H! H! H! !
J-<"'(0"/&-$2+
+++++&'($6-(5*$2! H( H( H( (
J-<"'(0"/&-$2++
+++++Q'(0"5?"4*$2+ G! G! H! !
"#$%&'(%)*#+,!
!!!!!-#*$./#&'+,+ ?! @! @! SND!TK!
J-<"'(0"/&-$2++
+++++&-(/'#-.5&-$2+ G! G! H! ! J-<"'(0"/&-$2+&/-%/#6--+ G! G! H! !
J-6-0'#-'+')*</()/(*+ H! G! G! !
J-<"'(0"/&-$2++
+++++;-&&5*-**-2$2+ G! G! H! !
J-6-0'#-'+*'(6$-('&-*+ H! H! H! ! J-6-0'#-'+-*<"'/2$2+ H! H! H! !
N<"-(5<"&5'+<#$*6'&&-+ H! H! H! ! J-*0-<"&-*+*0#-<0'+ H! H! H! !
N&/$*-(/+-()-<'+ H! H! H! ! N<"-(5<"&5'+2$#-<'0'+ H! H! H! !
N&4"5#)/$2+25(0'(/*/+ G! G! H! ! N&4"5#)/$2+)'D50/(*/+ G! G! H! !
N&42$*+'#-*0'0$*+ H! G! G! ! N&42$*+'2%-6$$*+ H! H! G! ZRO;R!
N&42$*+<'(')/(*-*+ H! H! H! ! N&42$*+<-(/#/$*+ H! H! H! !
N&42$*+/&425-)/*+ H! H! H! ! N&42$*+)-;/#*-6&$2-*+ G! G! H! !
N&42$*+6&'$<$*+ H! H! H! ! N&42$*+.&';/*</(*+ H! H! G! ZRO;R!
N&42$*+"4*0#-Q+ G! G! H! ! N&42$*+"'(*/(--+ H! G! G! !
N&42$*+-(0/##$?0$*+ G! G! H! ! N&42$*+-((5;'0$*+ G! H! H! ;RO6l!
N&42$*+2'<5$(--+ H! H! H! ! N&42$*+X$(</$*+ H! H! H! !
N&42$*+*'$()/#*--+ H! G! G! ! N&42$*+*'&-('+ H! G! G! !
N&42$*+0#-0-<5-)/*+ H! H! G! ZRO;R! N&42$*+*-2?&/Q+ H! G! G! !
N&42$*+;-#6-(-<$*+ H! H! H! ! N&42$*+;-&&5*$*+ G! G! H! !
N#'6#5*0-*+<-&-'(/(*-*+ H! H! H! ! N((/'?565(+)/*;'$Q--+ H! G! G! !
N#'6#5*0-*+"4?(5-)/*+ H! H! H! ! N#'6#5*0-*+<$#;$&'+ H! G! G! !
N#'6#5*0-*+5#<$00-'('+ H! G! G! ! N#'6#5*0-*+2-(5#+ H! H! H! !
N#'6#5*0-*+?-&5*'+ G! G! H! ! N#'6#5*0-*+?/<0-('</'+ H! H! H! !
N#'6#5*0-*+*?/<0'%-&-*+ G! G! H! ! N#'6#5*0-*+#/?0'(*+ G! G! H! !
N#/25?4#$2+0#-0-</$2+ H! H! G! ZRO;R! N#'6#5*0-*+0#-<"5)/*+ G! G! H! !
K/*0$<'+'#-V5(-<'+ H! G! G! ! N#-5(/$#5(+?$&<"/&&$2+ H! G! G! !
K/*0$<'+<'2?/*0#-*+ G! H! G! ! K/*0$<'+%'..-(/(*-*+ H! H! G! ZRO;R!
K/*0$<'+-)'"5/(*-*+ H! H! H! ! K/*0$<'+)'*4<&')'+ H! G! G! !
K/*0$<'+5%0$*'0'+ G! G! H! ! K/*0$<'+2-($0-.&5#'+ H! H! G! ZRO;R!
K/*0$<'+#$%#'+ H! H! G! ZRO;R! K/*0$<'+5<<-)/(0'&-*+ H! H! H! !
K/*0$<'+*$%$&'0'+ H! H! H! ! K/*0$<'+*5#5#-'+ H! G! G! !
K/*0$<'+;-#-)$&'+ G! H! G! ! K/*0$<'+0"$#%/#-+ H! G! G! !
E&4</#-'+%5#/'&-*+ H! H! H! ! K/*0$<'+;-;-?'#5-)/'+ G! H! G! !
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!N+/I$(F(W),-&*-"$'XqB'$24$4!15!Z)$3!aZRb*!;'5)$5$!a;Rb*!$5A!6'J)3!l$?')$!a6lb!152(JA15@!5$)1U4!$5A!15),'AJ24A!)$`$.!
!7$1*$%+ YN! SN! !T! !8+0$'! !7$1*$%+ YN! SN! !T! !8+0$'!
E&4</#-'+.&$-0'(*+ G! G! H! ! E&4</#-'+/&'0'+ H! H! H! !
E&4</#-'+*0#-'0'+ H! H! H! ! E&4</#-'+6#'()-*! H! H! H! !
G/&-<050#-<"5(++
+++++25#05(-'($2! H! G! G! ! G/&-<050#-<"5(+"55D/#-! G! H! H! ;RO6l!
G-&'#-'+X'2/*--! H! G! G! ! G-/#5<"&5/+5)5#'0'! H! H! H! !
G5&<$*+&'('0$*! H! H! G! ZRO;R! G-&'#-'+#-6-)'! H! G! G! !
G5#)/$2+)/?#/**$2! H! G! G! ! G5#)/$2+%#'<"4'(0"/#$2! H! H! G! ZRO;R!
G5#)/$2+6&'$<$2! H! G! G! ! G5#)/$2+6/(-<$&'0$2! H! H! G! ZRO;R!
G5#)/$2+&/?5#-($2! H! H! G! ! G5#)/$2+X$%'0$2! H! H! H! !
G5#)/$2+;$&6'#/! H! H! H! ! G5#)/$2+?$*-&&$2! H! H! H! !
L2?/#'0'+%#/;-.5&-'! H! G! G! ! G4*0#-Q+?'0$&'! G! G! H! !
7//#*-'+5#4V5-)/*! H! H! H! ! =5/&/#-'+(-0-)'! H! H! H! !
7/?05<"&5'+.$*<'++
+++++.'*<<$&'#-*! H! H! H! ! 7//#*-'+;-#6-(-<'! G! G! H! !
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$((! %$15! 4KK42):! a:4$:'5*! 74$,*! 2'J5)7b! $5A! $((! E'::1&(4!
15)4,$2)1'5:.! #345! 15)4,$2)1'5! )4,%:! =4,4! 5')! :1@51K12$5)!
,4AJ24A!%'A4(:!=4,4!K1))4A!)'!)34!A$)$.!-4$:)!:hJ$,4:!%4$5:!
$,4!E,4:45)4A!=34,4!5'!15)4,$2)1'5:!=4,4!A4)4,%154A.!-4$:)!
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!:hJ$,4:!%4$5:! K',! )34! 15)4,$2)1U4! )4,%:! $,4! ,4E',)4A!=345!
15)4,$2)1'5:! =4,4! :1@51K12$5).! <4:1AJ$(! @,$::! 341@3)! $5A!
2'U4,! K,'%! )34! FGG\! )'! FGGd! =15)4,! =4,4! $5$(7Q4A! =1)3!
41)34,! FO15A4E45A45)! :$%E(4! )O)4:):! ',! #1(2'`'5O;$55O
#31)547!)4:):!A4E45A15@!'5!5',%$(1)7.!R34:4!A$)$!2'J(A!5')!
&4!$AA4A!)'!)34!DSjWD!&42$J:4!'K!A1KK4,4524:!15!:$%E(15@!
%4)3'A'('@7.!D((!A1KK4,4524:!=4,4!2'5:1A4,4A!:1@51K12$5)!$)!
F!?!G.G\.!
!
W4@4)$)1U4! E$,$%4)4,:! =4,4! $5$(7Q4A! K',! dcM! :1)4:!
%4$:J,4A! 15! FGGc! $5A! FGG\.! 61)4:! =1)3! G! E4,245)! :3,J&!
2'U4,! =4,4! '%1))4A! K,'%! )34! $5$(7:4:.! V52(JA4A! 15! )34!
$5$(7:1:! =4,4! FF! :1)4:! =34,4! @,4$:4=''A! 2'5),1&J)4A! x\G!
E4,245)!'K!)')$(!2$5'E7!2'U4,*!$5A!c!:1)4:!=34,4!:1(U4,!:$@4!
2'5),1&J)4A!x\G!E4,245)!)')$(!2$5'E7!2'U4,.!R34!,4%$1515@!
dFd!:1)4:!aPN!E4,245)b!:$%E(4A!3$A!x\G!E4,245)!:3,J&!2'U4,!
'K!#7'%15@!&1@!:$@4&,J:3.!#7'%15@!&1@!:$@4&,J:3*!:1(U4,!
:$@4&,J:3*!$5A!@,4$:4=''A!:1)4:!=4,4!$5$(7Q4A!)'@4)34,!$:!
'54! :3,J&! 2'U4,! )7E4! 15! )34!DSjWD.!jU4,! PG! E4,245)! 'K!
:3,J&!2'U4,!=$:!K,'%!#7'%15@!&1@!:$@4&,J:3.!
(
HP!YVN!(.AT(T:!)Y!!:QA(
!
A$%&*-#(R+/*&+&(
R34! 1%E',)$524! 'K! 34,&$24'J:! $5A! :3,J&! 2'U4,! K',! 54:)!
2'524$(%45)! 3$:! &445! A4%'5:),$)4A! 15! E,4U1'J:! :)JA14:!
a+'554((7!$5A!')34,:!FGGG*!6U4J%!$5A!')34,:!HPPMb.!6$@4O
@,'J:4! 54:)4A! 15! $,4$:! =1)3! @,4$)4,! )')$(! :3,J&! 2'U4,! aH\!
E4,245)! U:.! H[! E4,245)/!FwG.G[b! $5A! 341@3)! aFM! 2%! U:.! Fd!
2%/!FwG.G\b*!$5A!)$((4,!(1U4!aHF!2%!U:.!HH2%b!$5A!,4:1AJ$(!
@,$::! aP! 2%!U:.!M! 2%b! )3$5!=$:! ,$5A'%(7!$U$1($&(4! 15!'J,!
:)JA7.! #345! )')$(! :3,J&! 2'U4,*! ,4:1AJ$(! @,$::! 341@3)*! ',!
,4:1AJ$(!@,$::!2'U4,!152,4$:4A!&7!HG!E4,245)*!)34!E,'&$&1(1)7!
'K!$!54:)! 152,4$:4A!&7![H.[!E4,245)!aL'((',$5!4).!$(.!FGG\b.!
R34!:3,J&!J5A4,!=3123!)34!345!54:)4A!=$:!)$((4,!a\G!2%!U:.!
cc!2%/!FwG.GGHb!$5A!3$A!@,4$)4,!E,'AJ2)1U1)7!adH!@!U:.!\H!
@/!FwG.GGHb!)3$5!,$5A'%!:3,J&:!15!&')3!74$,:.!!
!!
lJ4!)'!152,4$:4A!E,421E1)$)1'5!15!FGG\*!)')$(!34,&$24'J:!aHM!
E4,245)! U:.! H[! E4,245)b*! @,$::! aH\! E4,245)! U:.! HF! E4,245)b*!
$5A! K',&! 2'U4,! aN! E4,245)! U:.! [! E4,245)b*! $5A! (1U4! @,$::!
341@3)! aH[! 2%!U:.! HG! 2%b!=4,4! @,4$)4,! aFwG.GGHb! 15! FGG\!
)3$5!FGGc.!DU4,$@4!2,'=5!A1$%4)4,!=$:!@,4$)4,!$)!54:)!:1)4:!
)3$5! ,$5A'%! :1)4:! 15! FGGc! &J)! :1%1($,! 15! FGG\! aK1@J,4! Hb.!
61?$!aFGGdb!K'J5A!=4$?!:JEE',)!K',! 152,4$:4A!54:)!:J224::!
15!FGG\!'5!)34!:$%4!:)JA7!$,4$.!+'@@15:!aHPPMb!K'J5A!54:)!
:J224::! K',! :$@4O@,'J:4! 152,4$:4A! 15! 74$,:! =1)3! @,4$)4,!
,4:1AJ$(!)$((!@,$::!2'U4,.!L$J:)(154,!aFGG[b!2'5:1A4,4A!@,$::!
341@3)! )'! &4! $! (1%1)15@! K$2)',! K',! 54:)! :J224::! AJ,15@!
A,'J@3)!74$,:.!L4,&$24'J:!2'U4,!$::'21$)4A!=1)3!54:)! :1)4:!
%$7! 3$U4! E,'U1A4A! :245)*! U1:J$(*! $5A! E37:12$(! &$,,14,:! )'!
E,4A$)',:!al4-'5@!$5A!')34,:!HPP\b.!
!
R34,4!=$:!$!@,4$)4,!5J%&4,!'K!,4O54:):!a14.!F5A!$5A![,A!54:)!
$))4%E):b!15!FGG\!)3$5!FGGc.!<4O54:):!=4,4!%',4!:J224::KJ(!
a\d!E4,245)b! )3$5!K1,:)!54:):! a[F!E4,245)b! a61?$!FGGdb.!R31:!
=$:! (1?4(7! &42$J:4! 'K! )34! 152,4$:4! 15! 34,&$24'J:! 2'U4,.!
D()3'J@3!)34,4!=$:!$!31@34,!E,'E',)1'5!'K!:J224::KJ(!54:):!
15!FGGc*! )34,4!=$:!@,4$)4,!345!:J224::! 15!FGG\!a:J224::! 15!
,$1:15@! $! &,''A! 'J)! 'K! $((! 'K! )34! K4%$(4:! &4@15515@! )34!
:)JA7b! a61?$! FGGdb.! ;'75$3$5! aFGGcb! K'J5A! )3$)! 54:)15@!
E,'&$&1(1)7!152,4$:4A!=345!,$5@4!2'5A1)1'5!=$:!1%E,'U4A.!
!
!
(
9*#"0$! @qV5)4,$2)1'5! &4)=445! 74$,! $5A! :4$:'5$(! 3$&1)$)!
K',! $U4,$@4! 2,'=5!A1$%4)4,! 'K! )34! 54:)! :3,J&! K',! 54:)! $5A!
E$1,4A!,$5A'%!:1)4:!15!FGGc!$5A!FGG\!15!8'(A45!W$((47!$5A!
;J::4(:34((!2'J5)14:.!;4$5:!A1KK4,!aF!?!G.G\b!&4)=445!:1)4:!
=345!K'(('=4A!&7!$!A1KK4,45)!(4))4,.!
!
a0,,'(H$+0*-#(R+/*&+&(
S'! A1KK4,4524:! =4,4! K'J5A! &4)=445! &,''A! $5A! E$1,4A!
,$5A'%!:1)4:!K',!$57!'K!)34!34,&$24'J:!',!:3,J&!E$,$%4)4,:!
%4$:J,4A! '5! 'J,! :)JA7.! 0(4&45'=! aHPdPb! A1A! 5')! K15A! $!
:)$)1:)12$(! A1KK4,4524! &4)=445! &,''A! $5A! ,$5A'%! :1)4:! 15!
VA$3'.!D!%4)$O$5$(7:1:!'K!N!:$@4O@,'J:4!:)JA14:!)3,'J@3'J)!
)34!=4:)!K'J5A!$,4$:!J:4A!&7!&,''A:!w!d!=44?:!'K!$@4!3$A!
@,4$)4,!K',&!$5A!@,$::!2'U4,*!)$((4,!@,$::*!$5A!(4::!:$@4&,J:3!
2'U4,!)3$5!,$5A'%!:1)4:!aL$@45!$5A!')34,:!FGGNb.!
!
R34,4! =$:! @,4$)4,! :3,J&! 341@3)! aFP! 2%! U:.! F\! 2%b*! )')$(!
34,&$24'J:! 2'U4,! aHP! E4,245)! U:.! Hd! E4,245)b*! K',&! 2'U4,!
aH\!E4,245)!U:.!H[!E4,245)b*!$5A!(1U4!@,$::!341@3)!aHN!2%!U:.!
HH!2%b!15!FGG\!)3$5!FGGc!aFZG.GGHb.!63,J&!A45:1)7!aH.\f%F!
U:.!H.Hf%Fb!$5A!,4:1AJ$(!@,$::!341@3)!aP!2%!U:.!\!2%b!=4,4!
@,4$)4,!15!FGGc!)3$5!FGG\*!15A12$)15@!&,''A:!J:4A!A1KK4,45)!
$,4$:! 15! 74$,:! =1)3! A1KK4,45)! E,421E1)$)1'5.! >,''A:! 15!
:'J)34,5! j,4@'5! $5A! :'J)34,5! VA$3'! J:4A! $,4$:! =1)3! )34!
@,4$)4:)! K',&! 2'U4,! a0(4&45'=! HPdP*! l,J)! HPPc$b.! 9',&:*!
15:42):*! $5A! :$@4&,J:3! $,4! )34! E,1%$,7! K''A! :'J,24:! K',!
7'J5@! 2312?:! al,J)! HPPc&*! B4)4,:'5! HPNGb.! 9',&! 2'U4,!
152,4$:4A! F.\! K'(A! K,'%! FGGc! )'! FGG\! AJ4! )'! 152,4$:4A!
E,421E1)$)1'5!$2,'::!%7!:)JA7!$,4$.!D:!K',&!2'U4,!152,4$:4A*!
&,''A:!%$7!3$U4!&445!$&(4! )'! K',$@4! 15!$!U$,14)7!'K!2'U4,!
)7E4:!15!FGG\.!R34!$AA4A!34,&$24'J:!2'U4,!%$7!3$U4!$AA4A!
$! 2'%E'545)! %$?15@! 2312?:! (4::! U1:1&(4! 15! $! U$,14)7! 'K!
2'U4,! )7E4:.! +'@@15:]! aHPPMb! &,''A! J:4! =$:! 4hJ1)$&(7!
A1:),1&J)4A!&4)=445!2'U4,!)7E4:!15!=4)!74$,:!%',4!)3$5!A,7!
74$,:!&42$J:4!'K!)34!@,4$)4,!$U$1($&1(1)7!'K!K',&:.!!
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!!
N+/I$( @Z! ;$`1%J%*! %151%J%*! $5A! $U4,$@4! )4%E4,$)J,4*! )')$(! E,421E1)$)1'5*! $5A! )')$(! :5'=! A4E)3! K,'%! C$5J$,7! )'!
l424%&4,!15!FGGc!)'!FGGd!$)!:)$)1'5!FcNFFG!15!<'J5AJE*!;R!aS$)1'5$(!j24$512!$5A!D)%':E34,12!DA%151:),$)1'5!FGGdb.!
`$+0( S,-&8(
.6$0+#$(S+O*<"<(
N$<7(e9(
.6$0+#$(S*-*<"<(
N$<7(e9(
.6$0+#$(
N$<7(e9(
N,&+I(L0$1*7(
W*-X(
N,&+I(!-,4(
W*-X(
FGGc! C$5! [[! HF! FF.\! G.cG! N.\!
FGGc! 94&! c[! HP! [H! G.Fd! G.\!
FGGc! ;$,! dG! [G! c\! G.HH! G.\!
FGGc! l42! cd! FH! [[.\! G.[P! c.F!
FGG\! C$5! [[! HH! FF! G.Fd! d.\!
FGG\! 94&! cP! HP! [c! R,$24! R,$24!
FGG\! ;$,! \c! FN! cG.\! G.d[! d.c!
FGG\! l42! [d! HM! FN! G.[[! c.\!
FGGd! C$5! cN! FM! [N.\! G.GF! G.G!
FGGd! 94&! cF! Hd! FP! G.FF! H.c!
FGGd! ;$,! cN! FF! [c.\! H.\\! M.G!
!
V52,4$:4A! K''A!$U$1($&1(1)7! $5A!2'U4,!3$U4! )34!E')45)1$(! )'!
152,4$:4!:J,U1U$(!'K!2312?:! a+,$=K',A!HPPMb.!j5!'J,!:)JA7!
$,4$! )34,4!=$:! NH! E4,245)! &,''A! :J,U1U$(! 15! FGGc*! $5A! Mc!
E4,245)! 15! FGG\! a&,''A! :J,U1U$(! 1:! )34! :J,U1U$(! 'K! $)! (4$:)!
'54! 2312?! )'! [G! A$7:! 'K! $@4b! a61?$! FGGdb.! V52,4$:4A! @,$::!
341@3)*! )')$(! 34,&$24'J:! 2'U4,! $5A! K',&! 2'U4,*! (1?4(7!
152,4$:4A!2312?!:J,U1U$(.!
!
lJ4! )'! J5K$U',$&(4! E,421E1)$)1'5! $5A! $! ($2?! 'K! K',&:*! )34!
K''A!:'J,24!K',!2312?:!2'J(A!3$U4!&445!2'%E,1:4A!%',4!'K!
:$@4&,J:3!)3$5!K',&:!15!FGGc.!R31:!2'J(A!&4!=37!:$@4&,J:3!
A45:1)7!=$:!31@34,! 15!FGGc! )3$5!FGG\.!l,J)! aHPPc$b! K'J5A!
2312?! A14):! 15! j,4@'5! )'! 2',,4:E'5A! A1,42)(7! )'! )34!
$U$1($&1(1)7! 'K! E,1%$,7! K''A:.! 9',&:! $5A! 15U4,)4&,$)4:!
2'5:)1)J)4A!xN\!E4,245)!'K!)34!A14)!$)!L$,)!;'J5)$15*!=31(4!
:$@4&,J:3! 2'%E':4A! d\! E4,245)! 'K! )34!%$::! 2'5:J%4A!&7!
2312?:!$)!C$2?$::!+,44?.!B4)4,:'5!aHPNGb!15!245),$(!;'5)$5$!
$5A! 0(4&45'=! aHPdMb! 15! VA$3'! K'J5A! 7'J5@! @,'J:4! $)4!
%':)(7!K',&:!$5A!15:42):!$5A!U4,7!(1))(4!:$@4&,J:3!J5)1(!)347!
=4,4!?HG!=44?:!'(A.!
(
M*-&$0(R+/*&+&(
>')3! =15)4,:! =4,4! ,4($)1U4(7! %1(A! =1)3! 5'! :5'=!
$22J%J($)1'5:!xHG!2%!'5!A$7:!=4!2'((42)4A!&1,A! ('2$)1'5:!
$5A!5'!%',4!)3$5!FG!2%!'K!:5'=!K4((!=1)315!$!%'5)3!a)$&(4!
Hb.!63,J&!341@3)!=$:!@,4$)4,!$)!=15)4,!5'5OJ:4!:1)4:!)3$5!J:4!
:1)4:!15!FGG\!a[d!2%!U:.![F!2%/!FwG.GHb*!&J)!:1%1($,!15!FGGc!
aFN!2%!U:.!FN!2%b.!;':)!=15)4,! :)JA14:!3$U4! K'J5A!341@3)!
'K!:$@4&,J:3!)'!&4!$5!1%E',)$5)!A4)4,%15$5)!'K!:$@4O@,'J:4!
3$&1)$)!&42$J:4!:$@4&,J:3!$U$1($&1(1)7!$&'U4!)34!:5'=!E$2?!
3$:!&445!A4)4,%154A! )'!&4!2,1)12$(! K',!:$@4O@,'J:4!:J,U1U$(!
a#$((4:)$A!HPN\*!>42?!HPNN*!<'&4,):'5!HPPHb.!65'=!54U4,!
2'%E(4)4(7! 2'U4,4A! :$@4&,J:3! AJ,15@! )34! F! 74$,:! 'K! )31:!
:)JA7.!V5!$!:)JA7!15!)34!n4(('=O#$)4,!R,1$5@(4!'K!;'5)$5$*!
wH\! %1(4:! 5',)3! 'K! 'J,! ;J::4(:34((! :)JA7! :1)4*! #$((4:)$A!
aHPN\b! K'J5A! :$@4O@,'J:4! ,4:),12)4A! )'! N! E4,245)! 'K! )341,!
$U$1($&(4! ,$5@4! =345! :5'=! A4E)3:! 4`244A4A! [G! 2%.! R31:!
'22J,,4A!15![!'K!)34!N!=15)4,:!'K!31:!:)JA7.!V)!1:!5')!?5'=5!
=34,4!@,'J:4!=1((!@'!J5A4,!3$,:3!=15)4,!2'5A1)1'5:!'5!'J,!
:)JA7!$,4$.!
!
l4:E1)4!'J,!:$%E(15@!'22J,,15@!AJ,15@!%1(A!=15)4,:*!:3,J&!
2'U4,! aHF! E4,245)! U:.! HG! E4,245)b! $5A! A45:1)7! aH.Ff%F! U:.!
G.Mf%Fb!=4,4!@,4$)4,!aFwG.GGHb!$)!=15)4,!J:4!:1)4:!)3$5!5'5O
J:4! :1)4:.! R31:! 1:! :1%1($,! )'! K15A15@:! 15! VA$3'! :$@4O@,'J:4!
=15)4,! 3$&1)$):! a<'&4,):'5! HPPHb.!lJ,15@! )34!=15)4,! :$@4O
@,'J:4! =4,4! $(%':)! 2'%E(4)4(7! ,4(1$5)! '5! :$@4&,J:3! $:! $!
K''A! $5A! 2'U4,! :'J,24! aB$))4,:'5! HP\F*! #$((4:)$A! HPN\b.!
6$@4O@,'J:4! =4,4! $&(4! )'! %$15)$15! ',! @$15! =41@3)! AJ,15@!
)34! =15)4,! aB$))4,:'5! HP\F*! <4%15@)'5! $5A! >,$J5! HPMMb!
&42$J:4!'K!)341,!5J),1)1'J:!A14)!a#$%&'()!FGGcb!'K!$&J5A$5)!
:$@4&,J:3.!
(
63,J&! A45:1)7! $5A! 2'U4,! =4,4! @,4$)4,! aFwG.GGHb! 15! FGGc!
)3$5!FGG\.!#15)4,!=4$)34,!2'5A1)1'5:!=4,4!:1%1($,!K',!&')3!
74$,:.!V5!)34!K$((!'K!FGG\*!MGG!$2!'K!1%E',)$5)!=15)4,!3$&1)$)!
15!;J::4(:34((!+'J5)7!=4,4!E('=4A*!%$?15@!1)!J5$U$1($&(4!
K',!J:4!AJ,15@! )34!FGG\! )'!FGGd!=15)4,.!#31(4! 1)! $EE4$,4A!
)3$)!&1,A:!3$A!E(45)7!'K!:1%1($,!3$&1)$):!$U$1($&(4!)347!=4,4!
:)1((! K'J5A! 15! )34! E('=4A! $,4$! $5A! 15! $Ag$245)! 3$&1)$)! )3$)!
$EE4$,4A! (4::! )3$5! 1A4$(.! R34! HG! :1)4:! 1%%4A1$)4(7!
:J,,'J5A15@!)34!54=(7!E('=4A!$,4$!AJ,15@!)34!FGG\!=15)4,!
3$A! $! :3,J&! 2$5'E7! 2'U4,! 'K! N.F! E4,245)! $5A! $! A45:1)7! 'K!
G.Md! :3,J&:f%F.! V! K'J5A! :$@4O@,'J:4! ,4)J,54A! )'!=15)4,15@!
@,'J5A:! 74$,! $K)4,! 74$,! $:! A1A! >4,,7! $5A! T5@! aHPM\b.!
6=45:'5!aHPMNb!15!:'J)3O245),$(!;'5)$5$!K'J5A!)3$)!@,'J:4!
E'EJ($)1'5:! A42(154A! &7! N[! E4,245)! $K)4,! [G! E4,245)! 'K! $!
?5'=5! :$@4O@,'J:4! =15)4,! 3$&1)$)! =$:! E('=4A.! j5! 'J,!
:)JA7! $,4$*! (4?! 5J%&4,:! 152,4$:4A! )34! 74$,! K'(('=15@! )34!
E('=15@! a;R9#B! J5EJ&(1:34A! A$)$b*! E'::1&(7! AJ4! )'! )34!
=4)! E,'AJ2)1U4! :E,15@! &4K',4.! l42(154:! 15! E'EJ($)1'5!
5J%&4,:!2'J(A!'22J,!15!)34!KJ)J,4!1K!)34!:)JA7!$,4$!,4241U4A!
3$,:3!=15)4,!2'5A1)1'5:.?
2008 Shrublands Proceedings 24 NREI XVI
36
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!61?$! aFGGdb! K'J5A!%'5)3(7!=15)4,! :J,U1U$(! )'! &4! ('=4,! 15!
)34! FGG\! =15)4,! )3$5! )34! FGGc! =15)4,! '5! 'J,! :)JA7! $,4$.!
>42$J:4! ,4E,'AJ2)1U4! 4KK',)! =$:! 31@34,! 15! FGG\*! 61?$!
aFGGdb! $)),1&J)4A! )34! A42(154! 15! :J,U1U$(! )'! ),$A4O'KK:!
&4)=445!:J,U1U$(!$5A!,4E,'AJ2)1U4!4KK',).!R34!A1KK4,4524:!15!
3$&1)$)!&4)=445!)34!F!74$,:!aA42,4$:4A!A45:1)7!$5A!2'U4,!15!
FGG\b! 2'J(A! 3$U4! &445! ,4($)4A! )'! A42,4$:4A! :J,U1U$(! 15!
FGG\.! V)! 1:! E'::1&(4! )3$)! @,'J:4! 23'':4! 3$&1)$):! )3$)! =4,4!
(4::! :J1)$&(4! 2$J:15@! %',)$(1)7.! V)! 1:! $(:'! E'::1&(4! )3$)!
@,'J:4! 23'':4! 3$&1)$):! )'! %1)1@$)4! 31@3! %',)$(1)7*! K',!
4`$%E(4!)347!%$7!3$U4!J:4A!3$&1)$):!=1)3!(4::!A45:1)7!$5A!
2'U4,!15!',A4,!)'!&4!$&(4!)'!U1:J$(1Q4!$5A!$U'1A!E,4A$)',:.!
!
<4:1AJ$(! @,$::! 341@3)! aHP! 2%! U:.! HM! 2%b! $5A! 2'U4,! aH[!
E4,245)!U:.!Hc!E4,245)b!=4,4!:1%1($,!$)!=15)4,!J:4!$5A!5'5O
J:4!:1)4:.!>42$J:4!@,$::!341@3):!%4$:J,4A!K',!,4:1AJ$(!@,$::!
341@3)!15!)34!=15)4,!'K!FGG\!)'!FGGd!152(JA4A!15K(',4:24524:!
)34!341@3):!$,4!5')!2'%E$,$&(4!=1)3!54:)!$5A!&,''A!,4:1AJ$(!
@,$::!341@3):!=4,4!U4@4)$)1U4!A,''E!341@3):!=4,4!%4$:J,4A.!
6$@4O@,'J:4! A1A! 5')! $EE4$,! )'! &4! :4(42)15@! $,4$:! =1)3!
U4@4)$)1U4!2'U4,!15!)34!=15)4,.!R'!'J,!?5'=(4A@4*!5'!')34,!
:)JA7!3$:!$AA,4::4A!)34!1%E',)$524!'K!34,&$24'J:!2'U4,!15!
)34! =15)4,.! 64(42)1'5! K',! $,4$:! =1)3! @,4$)4,! 34,&$24'J:!
2'U4,! :44%:! )'! &4! ,4:),12)4A! )'! 54:)15@! $5A! &,''A! ,4$,15@!
$2)1U1)14:!=345!E,4A$)',!$U'1A$524!,4hJ1,4:!31A15@.!
!
jJ,! =15)4,! J:4! :1)4:! 3$A! (4::! :3,J&! 2'U4,! aFwG.GGHb! )3$5!
54:)!:1)4:!aHF!E4,245)!U:.!H\!E4,245)b*!:44%15@(7!15!2'5K(12)!
=1)3!#$((4:)$A! aHPN\b!=3'! K'J5A!54:)! $5A!=15)4,!3$&1)$):!
)'! &4! :75'57%'J:! 15! 245),$(! ;'5)$5$.! #4! &4(14U4! 'J,!
=15)4,! :1)4:! =4,4! ('=! 15! 2'U4,*! 341@3)*! $5A! A45:1)7!
2'%E$,4A! )'! ')34,! :)JA14:! &42$J:4! :5'=! A4E)3! =$:! 5')!
@,4$)! 45'J@3! AJ,15@! )31:! :)JA7! )'! 15K(J4524! @,'J:4!
A1:),1&J)1'5.! #$((4:)$A{:! aHPN\b! :)JA7! 152(JA4A! [! 'K! N!
=15)4,:!=3123!=4,4!$&'U4!$U4,$@4!15!:5'=!$22J%J($)1'5.!VK!
'J,!:)JA7!3$A!'22J,,4A!15!:1%1($,!=15)4,:!1)!1:!(1?4(7!)3$)!)34!
=15)4,!3$&1)$)!2'J(A!3$U4!&445!:1%1($,!)'!54:)15@!3$&1)$).!
!
j)34,! :)JA14:! 3$U4! K'J5A! &,''A! :1)4:! )'! 3$U4! (4::! :3,J&!
2'U4,!)3$5!,$5A'%!:1)4:!!$5A!54:)!:1)4:!)'!3$U4!@,4$)4,!:3,J&!
2'U4,!)3$5!,$5A'%!:1)4:!aL$@45!$5A!')34,:!FGGNb/!3'=4U4,!
=4!K'J5A!)34!F!3$&1)$):!a54:)!$5A!&,''Ab!)'!&4!:1%1($,!15!'J,!
:)JA7! $,4$.! #4! ,4%'U4A! $((! 5'5O:3,J&! 3$&1)$):! K,'%! 'J,!
$5$(7:1:! 15!',A4,! )'!2'%E$,4!:3,J&!3$&1)$):/! 1K! )31:!3$A!5')!
&445!A'54!)34!$U4,$@4!2'U4,!'K!:3,J&:!$)!&,''A!:1)4:!='J(A!
3$U4!&445!('=4,.!D:!K',&:!A4:122$)4*!@,'J:4!'K)45!%'U4A!)'!
%',4! %4:12! :1)4:! 15! ')34,! :)JA14:! a+'554((7! $5A! ')34,:!
FGGGb.! >1,A:! 15! 'J,! :)JA7! =4,4! 5'5O%1@,$)',7! =1)3!
%'U4%45):! )7E12$((7! (4::! )3$5! HG! ?%! &4)=445! :4$:'5$(!
3$&1)$):*!)34,4K',4*!54:)15@!$5A!&,''A!,4$,15@!,'J)154(7!)''?!
E($24!=1)315!2(':4!E,'`1%1)7.!
!
-'@12$((7*!&42$J:4!'K!A1KK4,4524! 15!:4$:'5*!&,''A!:1)4:!3$A!
@,4$)4,!@,$::!341@3)!)3$5!54:)!:1)4:!$5A!54:)!:1)4:!3$A!@,4$)4,!
,4:1AJ$(! @,$::! 341@3)! )3$5! &,''A! :1)4:! aFwG.GFb.! R')$(!
34,&$24'J:! 2'U4,! $5A! K',&! 2'U4,!=4,4! @,4$)4,! aFwG.Gcb! $)!
&,''A! :1)4:*! &J)! @,$::! 2'U4,!=$:! :1%1($,! $)! 54:)! $5A! &,''A!
:1)4:.! <4:1AJ$(! @,$::! 341@3)! =$:! ('=4,! $)! &,''A! :1)4:!
&42$J:4!(1U4!@,$::!=$:!E,'U1A15@!@,4$)4,!2'U4,!)3$5!,4:1AJ$(!
@,$::!$5A!&42$J:4!,4:1AJ$(!@,$::!=$:!2'5)15J$((7!A4@,$A15@!
$:!)34!:4$:'5!E,'@,4::4A.!!
!
#$((4:)$A!aHPN\b!$5$(7Q4A!:$@4O@,'J:4!E,'AJ2)1'5!'U4,!HG!
74$,:!$5A!K'J5A!)3$)!,$15!AJ,15@!)34!($715@!:4$:'5!,4:J()4A!
15! E'',! E,'AJ2)1'5! AJ4! )'! $! ($)4! 3$)23*! &J)! :E,15@! ,$15K$((!
152,4$:4A!E,'AJ2)1'5!'U4,$((.!R34!:E,15@!'K!FGG\!=$:!,$157!
AJ,15@! )34! ($715@!E4,1'A! 15!4$,(7!;$7!$5A!J5)1(! )34!45A!'K!
CJ54.! ;',4! 54:):! K$1(4A! 15! FGG\! )3$5! FGGc*! &J)! )34! 345:!
=4,4! $&(4! )'! ,4O54:)*! $5A! ,4O54:):! =4,4! %',4! :J224::KJ(!
a61?$! FGGdb.! R34! 2'5)15J15@! ,$15! %$7! 3$U4! 45$&(4A! )34!
@,445! JE! E4,1'A! )'! ($:)! ('5@! 45'J@3! )'! E,'%')4! 2312?!
:J,U1U$(.! lJ4! )'! 152,4$:4A! E,421E1)$)1'5*! )')$(! 34,&$24'J:*!
@,$::! $5A! K',&! 2'U4,! =4,4! @,4$)4,! 15! FGG\! )3$5! FGGc!
aFwG.G\b.!R34!E,'E',)1'5!'K!345:!)3$)!:J224::KJ((7!,$1:4A!$!
&,''A!)'![G!A$7:!'K!$@4!152,4$:4A!K,'%!FM!E4,245)!15!FGGc!
)'! c[! E4,245)! 15! FGG\! a61?$! FGGdb.! -4?! 2'J5):! 152,4$:4A!
&4)=445! [G! )'! \G! E4,245)! K,'%! FGG\! )'! FGGd! a;R9#B!
J5EJ&(1:34A!A$)$b!U4,1K715@!31@3!,42,J1)%45)!K,'%!)34!FGG\!
&,44A15@! :4$:'5.! ;'75$3$5! aFGGcb! $(:'! '&:4,U4A! @,4$)4,!
,4O54:)15@! 15! $! 74$,! =345! H:)! 54:)! :J,U1U$(! =$:! ('=! )'!
%'A4,$)4!$5A!3$&1)$)!2'5A1)1'5:!=4,4!K$U',$&(4.!!
!
)QA)VY!:QA(
!
6$@4O@,'J:4! 3$&1)$):! :3'J(A! &4! %$5$@4A! )'! 152(JA4!
:$@4&,J:3*! K',&:*! $5A! @,$::.! L4,&$24'J:! U4@4)$)1'5! =$:!
%',4! 1%E',)$5)! AJ,15@! 54:)15@! $5A! &,''A! ,4$,15@! )3$5!
AJ,15@! )34! =15)4,.! R34,4K',4*! :'%4! E',)1'5:! 'K! @,'J:4!
3$&1)$)! %$7! &454K1)! K,'%! %$5$@4%45)! K',! @,4$)4,!
34,&$24'J:! 2'U4,*! &J)! 54U4,! $)! )34! 4`E45:4! 'K! :$@4&,J:3.!
6$@4&,J:3! 2'U4,! K,'%! HG! )'! [G! E4,245)! =$:! )34! %':)!
2'5:1:)45)!2'%E'545)!'K!:$@4O@,'J:4!3$&1)$).!
!
HP9PHPA)P!(
!
>42?*!R.l.V.!HPNN.!6$@4!@,'J:4!K('2?!23$,$2)4,1:)12:!$5A!3$&1)$)!:4(42)1'5!
!!AJ,15@!=15)4,.!C'J,5$(!'K!#1(A(1K4!;$5$@4%45)!cH"HMOFd.!
>4,,7*!C.l.*!T5@*!<.-.!HPM\.!V5)4,:4$:'5$(!%'U4%45):!$5A!K1A4(1)7!)'!
!!:4$:'5$(!J:4!$,4$:!&7!K4%$(4!:$@4!@,'J:4.!C'J,5$(!'K!#1(A(1K4!
;$5$@4%45)!!
!!cP"F[NOFcG.!
+$5K14(A*!<.L.!HPcH.!DEE(12$)1'5!'K!)34!(154!15)4,24E)1'5!%4)3'A!15!
!!:$%E(15@!,$5@4!U4@4)$)1'5.!C'J,5$(!'K!9',4:),7![P"![MMO[Pc.!
+'554((7*!C.#.!4)!$(.!FGGG.!8J1A4(154:!)'!%$5$@4!:$@4!@,'J:4!E'EJ($)1'5:!
!!$5A!)341,!3$&1)$):.!#1(A(1K4!6'214)7!>J((4)15!FM"!PdNOPM\.!
+'554((7*!C.#.*!<44:4*!0.B.*!623,'4A4,*!;.D.!FGG[.!;'51)',15@!'K!@,4$)4,!
!!:$@4O@,'J:4!3$&1)$)!$5A!E'EJ($)1'5:.!Z51U4,:1)7!'K!VA$3'*!T`E4,1%45)$(!
!!6)$)1'5!>J((4)15!MG*!;':2'=.!\GE.!
+'@@15:*!0.D.!HPPM.!<4($)1'5:31E!&4)=445!3$&1)$)!23$5@4:!$5A!!
!!E,'AJ2)1U1)7!'K!:$@4!@,'J:4!$)!L$,)!;'J5)$15!S$)1'5$(!D5)4('E4!<4KJ@4*!!
!!j,4@'5!|)34:1:}.!+',U$((1:*!j<"!j,4@'5!6)$)4!Z51U4,:1)7.!M\!E.!!!
+,$=K',A*!C.D.!4)!$(.!FGGc.!T2'('@7!$5A!%$5$@4%45)!'K!:$@4O@,'J:4!$5A!
!!:$@4O@,'J:4!3$&1)$).!C'J,5$(!'K!<$5@4!;$5$@4%45)!\N"FOHP.!!!
l$J&45%1,4*!<.9.!HP\P.!D!2$5'E7O2'U4,$@4!%4)3'A!'K!U4@4)$)1'5!$5$(7:1:.!
!!S',)3=4:)!6214524![["!c[Odc.!
l4-'5@*!D.0.*!+,$=K',A*!C.D.*!l4-'5@*!l.+.!HPP\.!<4($)1'5:31E:!&4)=445!
!!U4@4)$)1'5$(!:),J2)J,4!$5A!E,4A$)1'5!'K!$,)1K121$(!6$@4!8,'J:4!54:):.!!
!!C'J,5$(!'K!#1(A(1K4!;$5$@4%45)!\P"MMOPF.!!!
2008 Shrublands Proceedings 25 NREI XVI
37
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!l,J)*!;.6.*!+,$=K',A*!C.D.*!8,4@@*!;.D.!HPPc$.!>,''A!3$&1)$)!J:4!&7!:$@4!!
!!@,'J:4!15!j,4@'5.!8,4$)!>$:15!S$)J,$(1:)!\c"HNGOHNd.!!!
l,J)*!;.6.*!B7(4*!#.L.*!+,$=K',A*!C.D.!HPPc&.!R423512$(!5')4"!l14):!$5A!!
!!K''A!:4(42)1'5!'K!:$@4!@,'J:4!2312?:!15!j,4@'5.!C'J,5$(!'K!<$5@4!!
!!;$5$@4%45)!cN"PGOP[.!!!
T5@*!<.-.B.*!623($A=41(4,.!HPNF.!6$@4!@,'J:4!=15)4,!%'U4%45):!$5A!!
!!3$&1)$)!J:4!15!245),$(!;'5)$5$.!C'J,5$(!'K!!#1(A(1K4!;$5$@4%45).![d"!
!!HcHOHcd.!
L$@45*!+.D.*!+'554((7*!C.#.*!623,'4A4,*!;.D.!FGGN.!D!%4)$O$5$(7:1:!'K!!
!!@,4$)4,!:$@4O@,'J:4!3/(0#5</#<$*+$#5?"'*-'($*!54:)15@!$5A!&,''A!,4$,15@!!
!!3$&1)$):.!#1(A(1K4!>1'('@7.!H[a6JEE(.!Hb"cFO\G.!
L$J:(41)54,*!l.!FGG[.!B'EJ($)1'5!A75$%12:*!3$&1)$)!J:4!$5A!%'U4%45):!'K!!
!!@,4$)4,!:$@4O@,'J:4!15!;'KK$)!+'J5)7*!+'(',$A'!|)34:1:}.!;':2'=*!Vl"!!
!!Z51U4,:1)7!'K!VA$3'.!
L'((',$5*!;.C.*!L4$)3!>.C.!FGG\.!8,4$)4,!:$@4O@,'J:4!54:)15@!3$&1)$)!!
!!:4(42)1'5!$5A!:J224::!15!#7'%15@.!C'J,5$(!'K!#1(A(1K4!;$5$@4%45)!!
!!dP"d[MOdcP.!
0,$%4,*!+.0.!HP\d.!T`)45:1'5!'K!;J()1E(4!,$5@4!)4:):!)'!@,'JE!%4$5:!=1)3!!
!!J54hJ$(!5J%&4,:!'K!,4E(12$)1'5.!>1'%4),12:!HF"[GNO[HG.!
0(4&45'=*!l.D.*!8,$7*!8.;.!HPdM.!9''A!3$&1):!'K!gJU451(4!6$@4!8,'J:4.!!
!!C'J,5$(!'K!<$5@4!;$5$@4%45)!FH"MGOM[.!!!
0(4&45'=*!l.D.!HPdP.!6$@4!8,'J:4!54:)15@!$5A!&,''A!3$&1)$)!15!VA$3'.!!
!!C'J,5$(!'K!#1(A(1K4!;$5$@4%45)![["dcPOddF.!
;'75$3$5*!>.C.!FGGc.!-$5A:2$E4O:2$(4!K$2)',:!$KK42)15@!E'EJ($)1'5!!
!!A75$%12:!'K!@,4$)4,!:$@4!@,'J:4!a3/(0#5</#<$*+$#5?"'*-'($*b!15!5',)3O!
!!245),$(!;'5)$5$!|A1::4,)$)1'5}!;1::'J($*!;R"!Z51U4,:1)7!'K!;'5)$5$.!
S$)1'5$(!j24$512!D)%':E34,12!DA%151:),$)1'5.!FGGd.!D55J$(!!
!!2(1%$)'('@12$(!:J%%$,7*!<'J5AJE*!;'5)$5$.!DU$1($&(4!$)"!3))E"ff2'A.!
!!52A2.5'$$.@'Uf$52:J%fD+6.!D224::4A!DJ@J:)![,A*!FGGd.!!
B$))4,:'5*!<.-.!HP\F.!R34!:$@4!@,'J:4!15!#7'%15@*!6$@4!>''?:*!V52.*!!
!!l45U4,!+'('.!
B4)4,:'5*!C.8.!HPNG.!R34!K''A!3$&1):!$5A!:J%%4,!A1:),1&J)1'5!'K!gJU451(4!!
!!:$@4!@,'J:4!15!245),$(!;'5)$5$.!C'J,5$(!'K!#1(A(1K4!;$5$@4%45)![c"!
!!HcNOH\\.!!!
<4%15@)'5*!R.T.*!>,$J5*!+.T.!HPM\.!6$@4!@,'J:4!K''A!:4(42)1'5!15!=15)4,*!!
!!S',)3!B$,?!+'(',$A'.!C'J,5$(!#1(A(1K4!;$5$@4%45)!cP"HG\\OHGdH.!
<4%15@)'5*!R.T.*!>,$J5*!+.T.!HPMM.!+$,2$::!2'%E':1)1'5!$5A!454,@7!
!!,4:4,U4:!'K!:$@4!@,'J:4!AJ,15@!=15)4,.!+'5A',!PG"H\OHP.!!
<'&4,):'5*!;.l.!HPPH.!#15)4,!T2'('@7!'K!%1@,$)',7!:$@4O@,'J:4!$5A!!
!!$::'21$)4A!'K!E,4:2,1&4A!K1,4!15!:'J)3!4$:)4,5!VA$3'!|)34:1:}.!;':2'=*!Vl"!!
!!Z51U4,:1)7!'K!VA$3'.!
61?$*!C.-.!FGGd.!>,44A15@!42'('@7*!:J,U1U$(!,$)4:!$5A!%',)$(1)7!2$J:4:!'K!!
!!3J5)4A!$5A!5'5O3J5)4A!@,4$)4,!:$@4O@,'J:4!15!245),$(!;'5)$5$!|)34:1:}.!!
!!>'Q4%$5*!;R"!;'5)$5$!6)$)4!Z51U4,:1)7.!PNE.!!
623,'4A4,*!;.D.*!+'554((7*!C.#.*!#$%&'()*!+.!-.*!>,$J5*!+.T.*!L$@45*!!
!!+.D.*!9,1:15$!;.<.!FGGd.!6'214)7!K',!<$5@4!;$5$@4%45)!V::J4!B$E4,"!!
!!T2'('@7!$5A!;$5$@4%45)!'K!:$@4O@,'J:4!$5A!:$@4O@,'J:4!3$&1)$)O!$!,4E(7.!!
!!<$5@4($5A:!FMa[b![ON.!
6U4J%*!+.;.*!TA@4*!#.l.*!+,$=K',A*!C.D.!HPPM.!S4:)15@!3$&1)$)!:4(42)1'5!!
!!&7!6$@4!8,'J:4!15!:'J)3O245),$(!#$:315@)'5.!C'J,5$(!'K!<$5@4!!
!!;$5$@4%45)!\H"Fd\OFdP.!!!
6=45:'5*!C.T.*!61%%'5:*!+.D.*!TJ:)$24*!+.l.!HPMN.!l42,4$:4!'K!:$@4!!
!!@,'J:4!+45),'24,2J:!J,'E3$:1$5J:!$K)4,!E('J@315@!'K!:$@4&,J:3!:)4EE4.!!
!!>1'('@12$(!+'5:4,U$)1'5.!cH"HF\OH[F.!
Z6lD.!FGG[.!6'1(!:J,U47!'K!;J::4(:34((!+'J5)7*!;'5)$5$.!S$)J,$(!!
!!<4:'J,24!+'5:4,U$)1'5!64,U124!'KK124*!>'Q4%$5*!;R.!FHN!E.!
#$((4:)$A*!<.j.!HPN\.!-1K4!31:)',7!$5A!3$&1)$)!,4hJ1,4%45):!'K!:$@4O@,'J:4!!
!!15!245),$(!;'5)$5$.!;'5)$5$!91:3!$5A!8$%4!l4E$,)%45)*!R423512$(!!
!!>J((4)15*!L4(45$*!Z6D.!!
#$%&'()!+.-.!FGGc.!>,'=:15@!$5A!E($5)!$@4!,4($)1'5:31E:!)'!=15)4,!!
!!E,')415!$5A!K1&4,!'K!&1@!:$@4&,J:3!:J&:E4214:.!C'J,5$(!'K!<$5@4!!
!!;$5$@4%45)!\N"dFGOdF[.!
#$%&'()*!+.-.*!+,4$%4,*!#.L.*!<'::1*!<.C.!HPPc.!B,4A12)15@!&1@!:$@4&,J:3!!
!!=15)4,!K',$@4!&7!:J&:E4214:!$5A!&,'=:4!K',%!2($::.!C'J,5$(!'K!<$5@4!!
!!;$5$@4%45)!cN"F[HOF[c.!
#4:)4,5!<4@1'5$(!+(1%$)4!+45)4,.!FGG\.!<'J5AJE*!;'5)$5$!2(1%$)4!!
!!:J%%$,7.!DU$1($&(4!$)"!3))E"ff===.=,22.A,1.4AJf:J%%$,7!
!!f2(1%:%%).3)%(.!D224::4A!;$,23![*!FGG\.!
!
!
(
!! !
2008 Shrublands Proceedings 26 NREI XVI
38
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!!"#$%#&'()'%*)!&#+'((,)"+)!-$,.-&/$*)01-%&%2)0&2)3'2$/-1,4)5'/&#'#)#")
6%4'%.$)7$,#&%2)'%*)6'-(8)0-""*9:$'-&%2)5'/&#'#,)+"-))
;-$'#$-)3'2$9;-"1,$)
)
<$++-$8)=>)0$.?@A)<>);'--$##)B($&%@A)<1,#&%)C-&24#@A)'%*)B$%%$#4)!>)C"(+($8@)
)
!"#$%!&$!
!
!"# $"%&'()"# %*+',-,"'.# /?01# 2'%3# 45$# 6+57-,"'.# /801# 2'%3#
'"%9+5%"%# +:# 9'"%&'()"$# );'5(57# ,+# "5*45&"# 5"%,(57# 45$# "4'62#
)'++$-'"4'(57# *4)(,4,# :+'# 7'"4,"'# %47"-7'+;%"! "#$%&'()$')*+!
*'(,-.+/.%*+01!<;'#9'(.4'2#+)="&,(>"#?4%# ,+#9'+>($"#4# 6(,"'4,;'"#
%25,*"%(%#,+#($"5,(:2#%*+',-#45$#6+57-,"'.#'"%9+5%"%#+:#9'"%&'()"$#
);'5(57#,+#(.9+',45,#&+.9+5"5,%#+:#%47"-7'+;%"#5"%,(57#45$#"4'62#
)'++$-'"4'(57# *4)(,4,%# (5# .+;5,4(5! "2'&$3/+/.! &'/4$%&.&.!
5.+$6.%.0! 45$#!2+.(57# "21! &1! 76(3/%8$%+/+0! )(7# %47")';%*@# A5#
+;'# %25,*"%(%B# ?"# ">46;4,"$# "&+6+7(&46# %,4,;%# /)4'"# 7'+;5$# 45$#
6(,,"'3B# :++$# 4>4(64)(6(,2# /:+')%# 45$# (5%"&,%3B# 45$# >"7",4,(+5#
%,';&,;'"# /7'4%%# 45$# %47")';%*# &+>"'3@# !"# ;%"$# %(C# &'(,"'(4# ,+#
($"5,(:2#%#D#0E#949"'%#9'+>($(57#."45(57:;6#45$#'(7+'+;%#'"%;6,%@#
<:# ,*"%"# 949"'%B# %(C# '"9+',"$# ,*"# "::"&,%# +:# );'5(57# (5#.+;5,4(5#
)(7# %47")';%*F# %">"5# (5# !2+.(57# )(7# %47")';%*F# 45$# +5"#
9'+>($"$# (5:+'.4,(+5# :+'#.+;5,4(5# 45$#!2+.(57# )(7# %47")';%*@#
<;'# :(5$(57%#9+(5,# ,+# %+."#9+,"5,(46# :+'# %*+',-,"'.#"5*45&"."5,#
+:#:+')%#45$#7'4%%"%#(5#.+;5,4(5#)(7#%47")';%*B#);,#5+#6+57-,"'.#
"5*45&"."5,# +:# *"')%# (5# .+;5,4(5# )(7# %47")';%*# +'# %*+',-# +'#
6+57-,"'.# "5*45&"."5,# +:# *"')%# (5# !2+.(57# )(7# %47")';%*@# A5#
94',(&;64'B# 9'"%&'()"$# );'5(57# 6"4$%# ,+# 4# 9'+5+;5&"$# 5"74,(>"#
'"%9+5%"#(5#%47")';%*#&+>"'#,*4,#64%,%#:+'#4,#6"4%,#4#:"?#$"&4$"%@#
G4%"$# +5# +;'# :(5$(57%B#?"# &455+,# '"&+.."5$# );'5(57#!2+.(57#
)(7# %47")';%*# ,+# "5*45&"# %47"-7'+;%"# 5"%,(57# +'# "4'62# )'++$-
'"4'(57# *4)(,4,# 45$# ?"# %;77"%,# 9'"%&'()"$# );'5(57# *4%# 6(.(,"$#
%*+',-,"'.#>46;"# (5#"5*45&(57# :+')%#45$#7'4%%"%# :+'# %47"-7'+;%"#
(5*4)(,(57#H+;5,4(5#)(7#%47")';%*@#
!!
D7E:FGHIEDF7)
)
9-'$$! 3.:('! +*;+,$)/$+! (<! ;/8! +.8$;'*+-! "I',".(%(4!
,'($"5,4,4=!>$$&?$!@ABC=!>$$&?$!.%4!D(*%8!@ABE0!4(3/%.&$!
&-$!+.8$;'*+-!;/(3$F!.!'$8/(%!&-.&!-/+&('/).??6!$%)(3,.++$4!
GBCCFCCC! H3I! (<! 7$+&$'%! J('&-! 23$'/).! "KL)-?$'! @AMC=!
N$+&!@AOP=!#(%%$??6!.%4!(&-$'+!ICCQ01!9-$+$!+*;+,$)/$+!(<!
;/8!+.8$;'*+-!/%-.;/&!.'$.+!.))('4/%8!&(!)?/3.&$F!+(/?+F!.%4!
&(,(8'.,-6! "9/+4.?$! .%4! R/'(%.H.! @AO@=! >*%&/%8! .%4!
(&-$'+! @AOM01! S(*%&./%! ;/8! +.8$;'*+-! "I1! ,1! >4%"24540!
8'(7+! (%! 7$??T4$5$?(,$4! +(/?+! &6,/).??6! .&! &-$! -/8-$+&!
$?$5.&/(%+! 7-$'$! )((?$'! &$3,$'.&*'$+! .%4! P@UE@! )3! (<!
.%%*.?! ,'$)/,/&.&/(%! ,'$5./?=! ;.+/%! ;/8! +.8$;'*+-! "I1! ,1!
,'($"5,4,40!())*'+!.&!7.'3$'F!?(7$'!$?$5.&/(%+!7/&-!IE!&(!QB!
)3!(<!.%%*.?!,'$)/,/&.&/(%!(%!4$$,F!7$??T4'./%$4!+(/?+=!.%4F!
N6(3/%8! ;/8! +.8$;'*+-! "I1! ,1! ?2+.(57"5%(%0F! &-$!
VVVVVVVVVVVVV!
W%X!N.3;(?&F!#1Y1!$&!.?1!)(3,+1!IC@@1!Z'()$$4/%8+!U![-'*;?.%4+X!
7/?4?.%4+!.%4!7/?4?/<$!-.;/&.&+=!ICCO!\*%$!@MT@A=!>(]$3.%F!S91!
J^_WF!5(?*3$!`aW1![1\1!.%4!\$++/$!_1!b*/%%$6!J.&*'.?!^$+(*')$+!
^$+$.')-!Y/;'.'6F!Y(8.%F!c&.-F!c[21!
@\$<<'$6!Y1!>$)HF! \1!d.''$&&!K?$/%F! \*+&/%!N'/8-&F!.%4!K$%%$&-!Z1!
N(?<?$6F! e$,.'&3$%&! (<! ^$%$7.;?$! ^$+(*')$+F! c%/5$'+/&6! (<!
N6(3/%8!
3(+&!$f&$%+/5$!)(3,?$f!/%!&-$!W%&$'3(*%&./%!N$+&!"9/+4.?$!
@AAQ0F!/%-.;/&+!+-.??(7$'F!+(3$&/3$+!+?/8-&?6!+.?/%$!+(/?+!/%!
7.'3$'!'$8/(%+!&-.%!3(*%&./%!;/8!+.8$;'*+-!7/&-!@O!&(!P@!
)3! (<! .%%*.?! ,'$)/,/&.&/(%! "9/+4.?$! .%4! R/'(%.H.! @AO@=!
>*%&/%8!.%4!(&-$'+!@AOM01!e*$!&(!8'$.&$'!3(/+&*'$F!<(';!.%4!
8'.++! ,'(4*)&/(%! /+! &6,/).??6! -/8-$'! /%! 3(*%&./%! ;/8!
+.8$;'*+-! &-.%! /%! ;.+/%! ('! N6(3/%8! ;/8! +.8$;'*+-!
)(33*%/&/$+!">*%&/%8!.%4!(&-$'+!@AOM01!
!
>$).*+$!;.+/%F!3(*%&./%F!.%4!N6(3/%8!;/8!+.8$;'*+-!.'$!
%(&!'((&T+,'(*&/%8!+-'*;+F!&-$6!).%!;$!$<<$)&/5$?6!)(%&'(??$4!
7/&-! ,'$+)'/;$4! ;*'%/%8! ,'(8'.3+! "Z$)-.%$)! .%4! (&-$'+!
@ABE01!9-$!+/]$!(<!.!;*'%!.%4!)-.'.)&$'/+&/)+!(<!&-$!+/&$!.'$!
/3,('&.%&! <.)&('+! .<<$)&/%8! '$$+&.;?/+-3$%&! (<! +.8$;'*+-1!
[.8$;'*+-! 3*+&! '$$+&.;?/+-! &-'(*8-! +$$4+! &-.&! -.5$! ;$$%!
4/+,$'+$4! /%&(!;*'%+! <'(3!*%;*'%$4! +&.%4+!;6!7/%4F!7.&$'!
$'(+/(%F! ('! .%/3.?+! "S$6$'! @AAQ01! >.+$4! (%! )(5$'! .%4!
4$%+/&6! 5.?*$+! <'(3! 5.'/(*+! +&*4/$+F! >.H$'! "ICCB0!
.,,'(f/3.&$4!,(+&T;*'%! '$)(5$'6!,$'/(4+! &(!;$! <'(3!PE! &(!
@CC!6$.'+! <('!3(*%&./%!;/8!+.8$;'*+-!.%4!EC! &(!@IC!6$.'+!
<('! N6(3/%8! ;/8! +.8$;'*+-1! [?(7! '$$+&.;?/+-3$%&! (<!
+.8$;'*+-! ,'(5/4$+! (,,('&*%/&/$+! <('! -$';.)$(*+! ,?.%&+! &(!
$+&.;?/+-!4*$!&(!?/3/&$4!)(3,$&/&/(%!<('!7.&$'F!+*%?/8-&F!.%4!
%*&'/$%&+1!
!
9-'(*8-(*&! &-$! +.8$;'*+-! ;/(3$F! +.8$;'*+-! (;?/8.&$!
7/?4?/<$! +,$)/$+! +*)-!.+!8'$.&$'! +.8$T8'(*+$! "J"5,'+&"'&;%#
;'+9*4%(45;%0! 4$,$%4! (%! &-$! +&'*)&*'.?! )(3,(%$%&+! "<('!
$f.3,?$! 8'.++! .%4! +-'*;! )(5$'! .%4! -$/8-&0! .%4! <*%)&/(%.?!
.&&'/;*&$+! "<('! $f.3,?$! <((4! .5./?.;/?/&60! (<! +.8$;'*+-!
)(33*%/&/$+! <('! <((4! .%4! )(5$'1! N/&-/%!
+.8$;'*+-g;*%)-8'.++! ?.%4+).,$+F! +*))$++<*?! "/%! (&-$'!
7('4+F!?@!$88!-.&)-$40!+.8$T8'(*+$!%$+&+!.'$!)-.'.)&$'/]$4!
;6!)(5$'!.%4!-$/8-&!(<!+.8$;'*+-!.%4!'$+/4*.?!8'.++$+! &-.&!
.'$! 8'$.&$'! &-.%! '.%4(3?6! .5./?.;?$! "[5$*3! .%4! (&-$'+!
@AAO=! R(??('.%! .%4! (&-$'+! ICCE01! h*%)&/(%.?! $.'?6! ;'((4T
'$.'/%8! -.;/&.&+! ,'(5/4$! ,'(&$/%T'/)-! /%+$)&+! /%)?*4/%8! .%&+!
"R63$%(,&$'.0F! ;$$&?$+! "#(?$(,&$'.0F! .%4! 8'.++-(,,$'+!
"i'&-(,&$'.0! )'/&/).?! <('! $.'?6! +.8$T8'(*+$! )-/)H! +*'5/5.?!
"K?$;$%(7! .%4! d'.6! @ABO=! Z$&$'+(%! @AMC=! \(-%+(%! .%4!
>(6)$! @AAC01! 2+! +*33$'+! ,'(8'$++F! <(';+! .%4! &-$%!
+.8$;'*+-! ?$.5$+! <('3! ?.'8$'! ,'(,('&/(%+! (<! )-/)H! .%4!
:*5$%/?$! +.8$T8'(*+$! 4/$&+! "K?$;$%(7! .%4! d'.6! @ABO=!
Z$&$'+(%! @AMC0! *%&/?! &-$! <((4! -.;/&+! (<! :*5$%/?$+! ,.'.??$?!
&-.&!(<!.4*?&!+.8$T8'(*+$!.&!.;(*&!P!3(%&-+!"^.+3*++$%!.%4!
d'/%$'! @APO01! #(%+$j*$%&?6F! &-$! +&'*)&*'.?! .%4! <*%)&/(%.?!
)-.'.)&$'/+&/)+!(<!%$+&/%8!.%4!$.'?6!;'((4T'$.'/%8!-.;/&.&+!/%!
;*'%$4! .'$.+! .'$! (<! )'/&/).?! /3,('&.%)$! &(! +.8$T8'(*+$!
,(,*?.&/(%!,$'+/+&$%)$1!
39
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!>J,515@! :$@4&,J:3!=$:! ',1@15$((7! 2'5:1A4,4A! $5! 1%E',)$5)!
)''(!)'!152,4$:4!A4:1,$&(4!34,&$24'J:!K',$@4!:E4214:!(1%1)4A!
&7!A45:4!:)$5A:!'K!'(A4,!:$@4&,J:3!aK',!4`$%E(4!;J4@@(4,!
$5A! >($1:A4((! HP\Pb.! <$5@4! %$5$@4,:! ,42'@51Q4A! )3$)!
1%E,'E4,! &J,515@! $5A! (1U4:)'2?! @,$Q15@! $K)4,! &J,515@! 15!
:$@4&,J:3! 2'%%J51)14:! (4$A:! )'! A4@,$A4A! :'1(! $5A!
U4@4)$)1'5! 2'5A1)1'5:! aL$,51::! $5A!;J,,$7! HPN[b! $5A! )3$)!
E,4:2,1&4A! K1,4! 2$5! $(:'! 152,4$:4! 3$&1)$)! A1U4,:1)7! a>,1))'5!
$5A!')34,:!HPMHb.!SJ%4,'J:!:)JA14:!3$U4!A4%'5:),$)4A!)3$)!
E,4:2,1&4A! &J,515@! 3$:! 54@$)1U4! 4KK42):! aK',! 4`$%E(4!
91:234,! $5A! ')34,:! HPPd/!#$%&'()! $5A! ')34,:! FGGH/!>42?!
$5A! ')34,:! FGGPb! '5! :$@4O@,'J:4! 3$&1)$):! 15!%'J5)$15! $5A!
#7'%15@! &1@! :$@4&,J:3.! L'=4U4,*! :'%4! :)1((! :J@@4:)!
&J,515@! :$@4O@,'J:4! 3$&1)$):! 1:! $EE,'E,1$)4! J5A4,! 24,)$15!
:245$,1':! aK',! 4`$%E(4! +,$=K',A! $5A! ')34,:! FGGcb*! 74)*!
)34:4! :245$,1':! E,4:45)! ,1:?:! )'! :$@4O@,'J:4! 3$&1)$):! $5A!
E'EJ($)1'5:!a623,'4A4,!$5A!')34,:!FGGdb.!
!
jJ,! '&g42)1U4! =$:! )'! E,'U1A4! $! (1)4,$)J,4! :75)34:1:! )'!
1A45)1K7! :3',)O)4,%! a?HG! 7,:b! $5A! ('5@O)4,%! axHG! 7,:b!
,4:E'5:4:! aS4((4! $5A! ')34,:! FGGG/! +,$=K',A! $5A! ')34,:!
FGGcb! 'K! E,4:2,1&4A! &J,515@! )'! 1%E',)$5)! 2'%E'545):! 'K!
:$@4O@,'J:4! 54:)15@! $5A! 4$,(7! &,''AO,4$,15@! 3$&1)$):! 15!
%'J5)$15!$5A!#7'%15@!&1@!:$@4&,J:3.!T$,(7!&,''AO,4$,15@!
3$&1)$):! 3$U4! &445! A4K154A! $:! )3':4! $,4$:! 54$,! )34! 54:)! 'K!
3$)23!J:4A!&7!:$@4O@,'J:4!345:!=1)3!2312?:!JE! )'![!=44?:!
K'(('=15@! 3$)23! a+'554((7! $5A! ')34,:! FGGGb.! R34:4! A1KK4,!
K,'%!($)4!&,''AO,4$,15@!3$&1)$):*!=3123!$,4!3$&1)$):!J:4A!&7!
:$@4O@,'J:4!K'(('=15@!A4:122$)1'5!'K!34,&$24'J:!U4@4)$)1'5!
15!:$@4&,J:3!JE($5A:!a+'554((7!$5A!')34,:!FGGcb.!#4!K'2J:!
'J,! ,4U14=! '5! 54:)15@! $5A! 4$,(7! &,''AO,4$,15@! 3$&1)$):!
&42$J:4! 'K! )341,! 'U4,$((! 1%E',)$524! )'! :$@4O@,'J:4!
E'EJ($)1'5! E,'AJ2)1U1)7! $5A! )34! K$2)! )3$)! )347! '22J,! 15!
:1%1($,! :$@4&,J:3! 3$&1)$):.! #4! :4(42)4A! %'J5)$15! $5A!
#7'%15@!&1@!:$@4&,J:3!&42$J:4!)347!2'((42)1U4(7!K',%!)34!
%$g',1)7! 'K! $U$1($&(4! 3$&1)$):! J:4A! &7! :$@4O@,'J:4/! &$:15!
&1@!:$@4&,J:3!$5A!')34,!:$@4&,J:3!:E4214:!$,4!$(:'!J:4A!&7!
:$@4O@,'J:4*! &J)! $,4! %',4! 2'5:),$154A! 15! A1:),1&J)1'5!
aR1:A$(4!$5A!L1,'5$?$!HPMH/!+'554((7!$5A!')34,:!FGGcb.!R'!
$22'%E(1:3! 'J,! '&g42)1U4!=4! :4(42)4A! K'J,! 3$&1)$)! K4$)J,4:!
,4hJ1,4A! &7! 54:)15@! $5A! &,''AO,4$,15@! :$@4O@,'J:4! aK',&!
$U$1($&1(1)7*! 15:42)! $U$1($&1(1)7*! @,$::! 2'U4,*! $5A! :$@4&,J:3!
2$5'E7! 2'U4,b! $5A! )='! K4$)J,4:! 15A12$)1U4! 'K! 42'('@12$(!
:)$)J:! K'(('=15@! &J,515@! a&$,4! @,'J5A! $5A! (1))4,b.! #4!
:4(42)4A! )31:! :J1)4! 'K! K4$)J,4:! &42$J:4! )347! $,4! 2'%%'5(7!
%4$:J,4A! 15! :)JA14:! 4U$(J$)15@! U4@4)$)1'5! $5A! =1(A(1K4!
,4:E'5:4:! )'! &J,54A! &1@! :$@4&,J:3! 2'%%J51)14:! $5A!
&42$J:4! )34! K'J,! @,'J:4! 3$&1)$)! K4$)J,4:! ,4K(42)! K''A! $5A!
2'U4,! 5424::$,7! K',! ,4E,'AJ2)1'5! $5A! :J,U1U$(! 'K! :$@4O
@,'J:4!aD5A4,:'5!$5A!8J)Q=1((4,!FGG\b.!!
(
SPNRQT!(
(
#4! ,4U14=4A! $,)12(4:! EJ&(1:34A! 15! :2145)1K12! g'J,5$(:! )'!
1A45)1K7! :3',)O)4,%! a?HG! 7,:b! $5A! ('5@O)4,%! axHG! 7,:b!
4KK42):! 'K! E,4:2,1&4A! &J,515@! '5! :$@4O@,'J:4! 3$&1)$)!
K4$)J,4:! 15! #7'%15@! &1@! $5A! %'J5)$15! &1@! :$@4&,J:3!
2'%%J51)14:.!#4!A1A!5')!152(JA4!)34:4:!$5A!A1::4,)$)1'5:!15!
'J,! ,4U14=! )'! $U'1A! 152(JA15@! (1)4,$)J,4! )3$)! 3$A! 5')!
J5A4,@'54! ,1@','J:! E44,! ,4U14=.! #4! :4$,234A! :2145)1K12!
(1)4,$)J,4!A$)$!&$:4:!J:15@!?47!=',A:!152(JA15@!K1,4*!15:42):*!
%'J5)$15!&1@!:$@4&,J:3*!E,4:2,1&4A!&J,515@*!$5A!#7'%15@!
&1@!:$@4&,J:3!)'!1A45)1K7!E')45)1$(!E$E4,:!K',!'J,!,4U14=.!!
!
#4! ,4U14=4A! )34! :)JA7! A4:1@5! 'K! 4$23! E$E4,! )'! 45:J,4!
,4:J():! ='J(A! E,'U1A4! J:! =1)3! 15K',%$)1'5! 5424::$,7! )'!
,1@','J:(7! :J%%$,1Q4! :3',)O! $5A! ('5@O)4,%! 4KK42):! 'K!
E,4:2,1&4A!&J,515@!'5!:1`!K4$)J,4:!'K!:$@4O@,'J:4!3$&1)$):!15!
#7'%15@! $5A! %'J5)$15! &1@! :$@4&,J:3.! R'! '&)$15!
15K',%$)1'5! '5! )34! =1A4:E,4$A! 4KK42):! 'K! &J,515@! 15!
#7'%15@!$5A!%'J5)$15!&1@!:$@4&,J:3*!=4!152(JA4A!$,)12(4:!
K,'%!$,4$:!1,,4:E42)1U4!'K!=34)34,!:$@4O@,'J:4!=4,4!?5'=5!
)'! '22J,! 15! )3':4! $,4$:.! R34! :E421K12! 2,1)4,1$! =4! J:4A! )'!
1A45)1K7! :)JA14:! :J1)$&(4! K',! 'J,! ,4U14=! 152(JA4A"! aHb!
,4E',)4A! ,4:J():! =4,4! '5(7! K,'%! E,4:2,1&4A! &J,515@!
E,'@,$%:*! 4`2(JA15@! ,4:J():! K,'%! =1(AK1,4! :)JA14:/! aFb!
E,4:2,1&4A!&J,5:!%J:)!&4!15!U4@4)$)1'5!)3$)!=$:!5')!:44A4A!
&4K',4!',!$K)4,!)34!&J,5!)'!&4))4,!J5A4,:)$5A!)34!15K(J4524!'K!
E,4:2,1&4A! &J,515@! '5! :7:)4%:! )3$)! =4,4! 2'%E':4A! 'K!
5$)1U4! E4,4551$(! :E4214:/! a[b! $U'1A15@! )34! E')45)1$(! &1$:!
K,'%! :)JA14:! )3$)! E,'U1A4A! ,4:J():! '5! 3$&1)$)! K4$)J,4:!
:4(42)4A! &7! @,'J:4! =1)315! &J,54A! 3$&1)$):/! acb! =345!
%'J5)$15!$5A!#7'%15@!&1@!:$@4&,J:3!'22J,,4A!)'@4)34,!15!
)34! :$%4! &J,5! $,4$*! ,4:J():! =4,4! ,4E',)4A! &7! :E4214:/! a\b!
4$23! :)JA7!3$A! )'!2'%E$,4! ,4:E'5:4:! 15!E,4:2,1&4A!&J,54A!
$,4$:!)'!J5&J,54A!2'5),'(:/!$5A!adb!A1KK4,4524:!15!4:)1%$)4:!
3$A! )'! &4! 2',,'&',$)4A! =1)3! ,4:J():! K,'%! :)$)1:)12$(!
37E')34:1:!)4:):!aK',!4`$%E(4!E$1,4A!0O)4:)!',!DSjWDb.!
!
R'! K$21(1)$)4! 4KK12145)! ,4E',)15@! 'K! 'J,! ,4:J():*! =4!
2$)4@',1Q4A! 3$&1)$)! K4$)J,4:! 15)'! 42'('@12$(! :)$)J:! a&$,4!
@,'J5A! $5A! (1))4,b*! K''A! $U$1($&1(1)7! aK',&! |2$5'E7! 2'U4,*!
K,4hJ4527*! ,4($)1U4! $&J5A$524*! ',! E,'AJ2)1'5}! $5A! 15:42)!
$&J5A$524b*!$5A!U4@4)$)1'5!:),J2)J,4!a@,$::!2'U4,!|&$:$(!',!
2$5'E7}! $5A! :$@4&,J:3! 2$5'E7! 2'U4,b! 2$)4@',14:.! V5! )3':4!
2$:4:! =34,4! U$,1$&(4! 4KK42):! =4,4! ,4E',)4A! K,'%! A1KK4,45)!
:1)4:!=1)315!)34!:$%4!:)JA7*!=4!,4E',)!)34!%$g',1)7!,4:E'5:4.!
#4!2'5:1A4,4A!2'%E$,1:'5:!15!:$@4O@,'J:4!3$&1)$)!K4$)J,4:!
&4)=445! &J,54A! $5A! J5&J,54A! 2'5),'(! $,4$:! )'! &4!
:)$)1:)12$((7!A1KK4,45)!=345!B!?!G.G\.!+'5:4hJ45)(7*!54J),$(!
,4:E'5:4:! 15A12$)4! 5'! A4)42)$&(4! 23$5@4! 15! )34! U$(J4:! 'K!
3$&1)$)! K4$)J,4:*! =34,4$:! 54@$)1U4! 15A12$)4:! $! :)$)1:)12$((7!
A4)42)$&(4! A42,4$:4! 15! )34! U$(J4! 'K! $! 3$&1)$)! K4$)J,4! $5A!
E':1)1U4! 15A12$)4:! $! :)$)1:)12$((7! A4)42)$&(4! 152,4$:4! 15! )34!
U$(J4!'K!$!K4$)J,4.!
2008 Shrublands Proceedings 28 NREI XVI
40
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!N+/I$(@q-1)4,$)J,4!,4U14=4A!)'!A4:2,1&4!)34!4KK42):!'K!E,4:2,1&4A!&J,515@!'5!:3',)!awHG!74$,:b!$5A!('5@O)4,%!a?HG!74$,:b!
,4:E'5:4!'K!@,4$)4,!:$@4O@,'J:4!3$&1)$)!15!%'J5)$15!$5A!#7'%15@!&1@!:$@4&,J:3.!
( (
HP!YVN!(
(
#4! 1A45)1K14A! HF! :)JA14:! )3$)! %4)! 'J,! :4(42)1'5! 2,1)4,1$!
a)$&(4!Hb.!jK!)34:4!:)JA14:*!:1`!E,'U1A4A!15K',%$)1'5!'5!)34!
4KK42):!'K!&J,515@!15!%'J5)$15!&1@!:$@4&,J:3!a:1`!:3',)O)4,%!
$5A! )='! ('5@O)4,%b! $5A! :4U45! 15!#7'%15@! &1@! :$@4&,J:3!
a:1`! :3',)O)4,%! $5A! K'J,! ('5@O)4,%b.! j54! :)JA7! E,'U1A4A!
15K',%$)1'5! '5! )34! :3',)O! $5A! ('5@O)4,%! 4KK42):! 'K!
E,4:2,1&4A! &J,515@! 15! %'J5)$15! &1@! :$@4&,J:3! $5A!
#7'%15@!&1@!:$@4&,J:3!a)$&(4!Hb.(
(
!8,0&DN$0<(H$%7,-%$%(
#4! A1A! 5')! ,4U14=! $57! :)JA14:! )3$)! ,4E',)4A! :3',)O)4,%!
,4:E'5:4:! 15! &$,4! @,'J5A! 15!%'J5)$15! &1@! :$@4&,J:3.!j54!
:)JA7! ,4E',)4A! $! 54@$)1U4! :3',)O)4,%! ,4:E'5:4! 15! (1))4,! 15!
%'J5)$15!&1@!:$@4&,J:3.!#4!K'J5A!5'!:3',)O)4,%!,4:E'5:4!
15! (1))4,! aF!:)JA14:b!',!&$,4!@,'J5A!aF!:)JA14:b! 15!#7'%15@!
&1@! :$@4&,J:3! a)$&(4! Fb.! <4U14=4A! :)JA14:! 15A12$)4A! $!
54J),$(!a[!'K!d!:)JA14:b!',!E':1)1U4!a[!'K!d!:)JA14:b!,4:E'5:4!
15!K',&!$U$1($&1(1)7!15!%'J5)$15!&1@!:$@4&,J:3.!D((!,4U14=4A!
:)JA14:! a\f\b! ,4E',)4A! 5'! :3',)O)4,%! ,4:E'5:4! 15! K',&!
$U$1($&1(1)7!15!#7'%15@!&1@!:$@4&,J:3/!3'=4U4,*!'54!:)JA7!
,4E',)4A! $! '54O74$,! 54@$)1U4! ,4:E'5:4! K,'%! &J,515@! 15!
$U$1($&1(1)7! 'K! )='! 'K! 5154! :$@4O@,'J:4! K''A! K',&! :E4214:!
:)JA14A! 15! :'J)34$:)4,5! j,4@'5! a)$&(4! Fb.! j54! E$E4,! 4$23!
E,'U1A4A! 15K',%$)1'5! '5! :3',)O)4,%! ,4:E'5:4:! 15! 15:42)!
$U$1($&1(1)7! 15! %'J5)$15! $5A! #7'%15@! &1@! :$@4&,J:3.!
63',)O)4,%!,4:E'5:4!'K!15:42):!=$:!54J),$(!15!%'J5)$15!&1@!
:$@4&,J:3! $5A! 54J),$(! a&44)(4:! $5A! @,$::3'EE4,:b! ',!
54@$)1U4!a$5):b!15!#7'%15@!&1@!:$@4&,J:3!a)$&(4!Fb.!63',)O
)4,%! ,4:E'5:4!'K!@,$::! 2'U4,! K'(('=15@!E,4:2,1&4A!&J,515@!
15!%'J5)$15! &1@! :$@4&,J:3!=$:! 54J),$(! a[! 'K! d! :)JA14:b! ',!
E':1)1U4!a[!'K!d!:)JA14:b.!63',)O)4,%!,4:E'5:4!'K!@,$::!2'U4,!
15!#7'%15@!&1@! :$@4&,J:3!=$:!54J),$(! a[!'K!c! :)JA14:b!',!
E':1)1U4! aH! 'K! c! :)JA14:/! )$&(4! Fb.! D((! :)JA14:! ,4E',)4A!
54@$)1U4! :3',)O)4,%! ,4:E'5:4:! 15! :$@4&,J:3! 2$5'E7! 2'U4,!
K'(('=15@! E,4:2,1&4A! &J,515@! 15! %'J5)$15! $5A! #7'%15@!
&1@!:$@4&,J:3!a)$&(4!Fb.!
!
V,-#DN$0<(H$%7,-%$%(
#4! A1A! 5')! 1A45)1K7! $57! :)JA14:! )3$)! ,4E',)4A! ('5@O)4,%!
,4:E'5:4:!15!&$,4!@,'J5A!',!(1))4,!15!%'J5)$15!&1@!:$@4&,J:3.!
-'5@O)4,%! ,4:E'5:4:! 15!#7'%15@! &1@! :$@4&,J:3! K',! (1))4,!
$5A! &$,4! @,'J5A! =4,4! 54J),$(! a&$,4! @,'J5A*! )='! 'K! )3,44!
:)JA14:/!(1))4,*!'54!'K!)='!:)JA14:b!',!54@$)1U4!a&$,4!@,'J5A*!
'54!'K!)3,44!:)JA14:/!(1))4,*!'54!'K!)='!:)JA14:/!)$&(4!Fb.!#4!
1A45)1K14A! )='! :)JA14:! )3$)! ,4E',)4A! 5'! ('5@O)4,%! ,4:E'5:4!
'K! E,4:2,1&4A! &J,515@! '5! K',&! $U$1($&1(1)7! 15!%'J5)$15! &1@!
:$@4&,J:3.!R3,44!'K!K'J,!('5@O)4,%!:)JA14:!15!#7'%15@!&1@!
:$@4&,J:3! ,4E',)4A!5'! ('5@O)4,%! ,4:E'5:4*!&J)!'54!'K! K'J,!
:)JA14:! ,4E',)4A! $! E':1)1U4! ,4:E'5:4! 15! K',&! $U$1($&1(1)7! 15!
#7'%15@! &1@! :$@4&,J:3! a)$&(4! Fb.! S'! E$E4,:! :J%%$,1Q4A!
('5@O)4,%!,4:E'5:4:!15!15:42)!$U$1($&1(1)7!15!41)34,!%'J5)$15!
'K! #7'%15@! &1@! :$@4&,J:3! a)$&(4! Fb.! j54! :)JA7! 4$23!
,4E',)4A! $! 54J),$(! ',! E':1)1U4! ,4:E'5:4! 15! @,$::! 2'U4,! )'!
E,4:2,1&4A! &J,515@! 15! %'J5)$15! &1@! :$@4&,J:3*! =31(4! K'J,!
:)JA14:! 15A12$)4A! $! 54J),$(! ('5@O)4,%! ,4:E'5:4! 15! @,$::!
2'U4,! K'(('=15@! E,4:2,1&4A! &J,515@! 15! #7'%15@! &1@!
:$@4&,J:3!a)$&(4!Fb.!<4U14=4A!:)JA14:!:J@@4:)!$!E,'5'J524A!
54@$)1U4! ('5@O)4,%! 4KK42)! 'K! E,4:2,1&4A! &J,515@! '5!
:$@4&,J:3! 2$5'E7! 2'U4,! 15! %'J5)$15! aF! :)JA14:b! $5A!
#7'%15@!&1@!:$@4&,J:3!a[!:)JA14:/!)$&(4!Fb.!!
!
( (
(
S,"-&+*-(a*#(!+#$/0"%8( M3,<*-#(a*#(!+#$/0"%8(
H$;$0$-1$+( V,1+&*,-/(
a"0-(
N*<*-#( !8,0&D&$0<( V,-#D&$0<( !8,0&D&$0<( V,-#D&$0<(
>42?!$5A!')34,:!aFGGPb! Vl! DJ)J%5! ! ! ! X!
+''?!$5A!')34,:!aHPPcb! #n! 6E,15@! X! ! ! !
91:234,!$5A!')34,:!aHPPdb! Vl! DJ)J%5! ! ! X! !
L'(%4:!aFGGNb! j<! DJ)J%5! X! ! ! !
B44?!$5A!')34,:!aHPNPb! Vl! DJ)J%5! ! ! X! !
B4,,7%$5!$5A!')34,:!aFGGFb! +j*!ZR! DJ)J%5! ! ! X! X!
B7(4!$5A!+,$=K',A!aHPPdb! j<! DJ)J%5!$5A!6E,15@! X! ! ! !
644K4(A)!$5A!')34,:!aFGGNb! Vl! DJ)J%5! X! ! ! !
W$5!l7?4!$5A!l$,,$@3!aFGGdb! ;R! DJ)J%5!$5A!6E,15@! X! X! ! !
#$%&'()!$5A!')34,:!aFGGHb! ;R! DJ)J%5!$5A!6E,15@! X! X! X! X!
#$%&'()!$5A!B$754!aHPMdb! ;R! DJ)J%5! ! ! X! X!
#,'&(4:?1!$5A!0$JKK%$5!aFGG[b! j<! DJ)J%5! ! ! X! !
$#4!:J@@4:)!2'5:J()15@!)34:4!,4K4,4524:!K',!')34,!:3',)O!',!('5@O)4,%!,4:E'5:4:!)3$)!=4!A'!5')!2'5:1A4,!15!'J,!E$E4,.!
&-'2$)1'5:!$,4"!+j!t!+'(',$A'*!Vl!t!VA$3'*!;R!t!;'5)$5$*!j<!t!j,4@'5*!ZR!t!Z)$3!
2008 Shrublands Proceedings 29 NREI XVI
41
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!N+/I$(>Z-1)4,$)J,4!A4:2,1&15@!)34!:3',)O!awHG!74$,:b!$5A!('5@O)4,%!a?HG!74$,:b!4KK42):!a54J),$(*!E':1)1U4!|s}*!54@$)1U4!|?}b!'K!
E,4:2,1&4A!&J,515@!'5!:$@4O@,'J:4!3$&1)$)!K4$)J,4:!15!%'J5)$15!$5A!#7'%15@!&1@!:$@4&,J:3.!
R+/*&+&(9$+&"0$%+(
S,"-&+*-(a*#(!+#$/0"%8( M3,<*-#(a*#(!+#$/0"%8(
A$"&0+I( f( ?( A$"&0+I( f( ?(
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!RQHNDNPHSDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD(
T2'('@12$(!6)$)J:! ! ! ! ! ! !
>$,4!8,'J5A! ! ! ! d*HH! ! !
!!-1))4,! ! ! c! \*d! ! !
9''A!DU$1($&1(1)7! ! ! ! ! ! !
!!9',&:&!! F*M*HG! c*N*P! ! [*\*d*HG*HF! ! HF!
!!V5:42):! N! ! ! [
2! ! [A!
W4@4)$)1'5!6),J2)J,4! ! ! ! ! ! !
!!8,$::!+'U4,4! N*M*HG! F*c*P! ! \*HG*HH! d! !
!!6$@4&,J:3!+$5'E7!+'U4,! ! ! N*M*P*HG! ! ! \*HG*HH!
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDVQAJDNPHSDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD(
T2'('@12$(!6)$)J:! ! ! ! ! ! !
!!>$,4!8,'J5A! ! ! ! d*HH! ! H!
!!-1))4,! ! ! ! d! ! H!
9''A!DU$1($&1(1)7! ! ! ! ! ! !
!!9',&:!! P*HG! ! ! H*d*HG! HH! !
!!V5:42):! ! ! ! ! ! !
W4@4)$)1'5!6),J2)J,4! ! ! ! ! ! !
!!8,$::!+'U4,! HG! P! ! H*d*HG*HH! ! !
!!6$@4&,J:3!+$5'E7!+'U4,! ! ! P*HG! ! ! H*HG*HH!
$aHb>42?!$5A!')34,:!aFGGPb*!aFb!+''?!$5A!')34,:!aHPPcb*!a[b!91:234,!$5A!')34,:!aHPPdb*!acb!L'(%4:!aFGGNb*!a\b!B44?!$5A!')34,:!aHPNPb*!
adb!B4,,7%$5!$5A!')34,:!aFGGFb*!aNb!B7(4!$5A!+,$=K',A!aHPPdb*!aMb!644K4(A)!$5A!')34,:!aFGGNb*!aPb!W$5!l7?4!$5A!l$,,$@3!aFGGdb*!aHGb!
#$%&'()!$5A!')34,:!aFGGHb*!aHHb!#$%&'()!$5A!B$754!aHPMdb*!aHFb!#,'&(4:?1!$5A!0$JKK%$5!aFGG[b.!
&9',&!$U$1($&1(1)7!=$:!,4E',)4A!$:!2$5'E7!2'U4,*!K,4hJ4527*!,4($)1U4!$&J5A$524*!',!E,'AJ2)1'5.!
2+'(4'E)4,$!$5A!j,)3'E)4,$.!
AL7%45'E)4,$.!
4>$:$(!',!2$5'E7!2'U4,.!
!
T:!)Y!!:QA(
(
jJ,! :)JA7! E,'U1A4:! $! :75)34:1:! 'K! EJ&(1:34A! (1)4,$)J,4!
1A45)1K715@!:3',)O!$5A!('5@O)4,%!,4:E'5:4:!'K!3$&1)$)!K4$)J,4:!
J:4A! &7! :$@4O@,'J:4! K',! 54:)15@! $5A! 4$,(7! &,''AO,4$,15@! )'!
E,4:2,1&4A!&J,515@!15!%'J5)$15!$5A!#7'%15@!&1@!:$@4&,J:3.!
jJ,! K15A15@:! E'15)! )'! :'%4! E')45)1$(! K',! :3',)O)4,%!
453$524%45)!'K!K',&:!$5A!@,$::4:!15!%'J5)$15!&1@!:$@4&,J:3*!
&J)! 5'! ('5@O)4,%! 453$524%45)! 'K! K',&:! ',! @,$::4:! 15!
%'J5)$15!&1@!:$@4&,J:3!',!:3',)O!',!('5@O)4,%!453$524%45)!
'K!@,$::4:!',!K',&:!15!#7'%15@!&1@!:$@4&,J:3.!V5!E$,)12J($,*!
E,4:2,1&4A!&J,515@!(4$A:!)'!$!E,'5'J524A!54@$)1U4!,4:E'5:4!
15! :$@4&,J:3! 2'U4,! )3$)! ($:):! K',! $)! (4$:)! $! K4=!A42$A4:.!jK!
)34! :)JA14:!=4! ,4U14=4A*! )34! :)JA7! 2'5AJ2)4A! &7!#$%&'()!
$5A! ')34,:! aFGGHb! :E$554A! )34! ('5@4:)! )1%4! E4,1'A.! R347!
,4E',)4A!)3$)!2'U4,!'K!%'J5)$15!$5A!#7'%15@!&1@!:$@4&,J:3!
,4hJ1,4:!%',4!)3$5!Hd!$5A![F!74$,:*!,4:E42)1U4(7*!)'!,4)J,5!)'!
E,4&J,5!(4U4(:!K'(('=15@!E,4:2,1&4A!&J,515@.!V5!2'%E$,1:'5*!
:4U4,$(! :)JA14:! 3$U4! ,4E',)4A! :('=! ,42'U4,7! ,$)4:! K',! &1@!
:$@4&,J:3!E$,)12J($,(7!#7'%15@!&1@!:$@4&,J:3!a>$?4,!FGGd/!
-4:12$!$5A!')34,:!FGGN/!>42?!$5A!')34,:!FGGPb.!
!
R34,4! 1:! (1))(4! $U$1($&(4! 4U1A4524! )3$)! E,'U1A4:! :JEE',)! K',!
E':1)1U4! ,4:E'5:4:! 'K! E,4:2,1&4A! &J,515@! )'! :$@4O@,'J:4!
3$&1)$).! R34,4! %$7! &4! 'EE',)J51)14:! K',! (1%1)4A! E,4:2,1&4A!
&J,515@! aG.H! 3$! &J,5:b! 15! A45:4! :)$5A:! 'K! %'J5)$15! &1@!
:$@4&,J:3! :J%%4,! 3$&1)$):! )'! 152,4$:4! K',&:! aB7(4! $5A!
+,$=K',A! HPPdb.! 61%1($,(7*! l$3(@,45! $5A! ')34,:! aFGGdb!
,4E',)4A! 152,4$:4A! &,''A! J:4! =1)315! cG.\! 3$! %'J5)$15! &1@!
:$@4&,J:3!E('):!15!:'J)3O245),$(!Z)$3!)3$)!3$A!&445!E$,)1$((7!
%423$512$((7!',!234%12$((7!),4$)4A/!3'=4U4,*!@,4$)4:)!&,''A!
J:4! K',! $((! ),4$)%45):! '22J,,4A!=1)315! HG!%! 'K! )34! 4A@4! 'K!
),4$)%45):!=34,4!:$@4&,J:3!2'U4,!=$:!$U$1($&(4*!:J@@4:)15@!
)34! 1%E',)$524! 'K! ),4$)15@! :%$((! E$)234:! 'K! :$@4&,J:3! )'!
15U1@',$)4! K',&:! K',! &,''A! J:4.! L'=4U4,*! :7:)4%$)12! $5A!
,'J)154! &J,515@! 'K! :$@4&,J:3! ,$5@4($5A:! =1((! 5')! (4$A! )'!
:)$&1(1Q15@!$5A!152,4$:15@!:$@4O@,'J:4!E'EJ($)1'5:!a#$%&'()!
$5A! ')34,:! FGGFb.! >J,515@! :$@4&,J:3! :3'J(A! '5(7! &4!
J5A4,)$?45! $K)4,! 2$,4KJ((7! 2'5:1A4,15@! :$@4O@,'J:4! 3$&1)$)!
,4hJ1,4%45):! $5A! 2'52'%1)$5)! 3$&1)$)! 2'5A1)1'5:! al$3(@,45!
$5A! ')34,:! FGGdb.! lJ4! )'! )34! ('5@! ,42'U4,7! E4,1'A! K',!
%'J5)$15! $5A!#7'%15@! &1@! :$@4&,J:3! $K)4,! $! &J,5! a>$?4,!
2008 Shrublands Proceedings 30 NREI XVI
42
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!FGGdb*! :$@4O@,'J:4! E'EJ($)1'5:! 2'J(A! &4! (':)! 15! $5! $,4$!
K'(('=15@!K,4hJ45)*!($,@4O:2$(4!&J,515@!aB4A4,:'5!$5A!')34,:!
FGG[b.!
(
)QA)VY!:QA!(
(
>$:4A! '5! 'J,! K15A15@:*! =4! 2$55')! ,42'%%45A! &J,515@!
#7'%15@! &1@! :$@4&,J:3! )'! 453$524! :$@4O@,'J:4! 54:)15@! ',!
4$,(7!&,''AO,4$,15@!3$&1)$)!$5A!=4!:J@@4:)!:%$((!E,4:2,1&4A!
&J,5:! 15! %'J5)$15! &1@! :$@4&,J:3! 3$U4! (1%1)4A! :3',)O)4,%!
U$(J4! 15! 453$5215@! K',&:! $5A! @,$::4:! K',! 54:)15@! $5A! 4$,(7!
&,''AO,4$,15@!:$@4O@,'J:4.!jJ,!,42'%%45A$)1'5!$@,44:!=1)3!
623,'4A4,! $5A! ')34,:]! aFGGdb! U14=E'15)! $5A! $!
,42'%%45A$)1'5!&7!>42?!$5A!')34,:!aFGGPb!=3'!$,@J4!)3$)!
('::! 'K! :$@4&,J:3! :),J2)J,$(! 23$,$2)4,1:)12:! 1:! :'! @,4$)!
K'(('=15@! E,4:2,1&4A! K1,4! )3$)! &J,515@! %$7! %$`1%1Q4!
A4),1%45)$(! 4KK42):! )'! :$@4&,J:3! A4E45A45)! :E4214:! :J23! $:!
:$@4O@,'J:4.! 9',! 15:)$524*! &J,54A! %'J5)$15! &1@! :$@4&,J:3!
%$7! 5')! ,42'U4,! :JKK12145)(7! )'! :JEE',)! 54:)15@! ',! &,''AO
,4$,15@! K',! %',4! )3$5! FG! 74$,:! aS4((4! $5A! ')34,:! FGGGb.!
DU$1($&(4!,4:4$,23!15A12$)4:!)3$)!&J,515@!3$:!:'%4!E')45)1$(!
)'! 453$524! %'J5)$15! &1@! :$@4&,J:3! 54:)15@! $5A! &,''AO
,4$,15@!3$&1)$):!15!:%$((!E$)234:*!&J)!5'!E')45)1$(!)'!453$524!
3$&1)$):! J:4A! &7! @,4$)4,! :$@4O@,'J:4! 15! #7'%15@! &1@!
:$@4&,J:3!$)!$57!:2$(4.!
(
.)2AQMVPTJSPAN!(
!
#4! )3$5?! C.! #.! +'554((7! K',! 34(EKJ(! 2'%%45):! )3$)!
1%E,'U4A!'J,!E$E4,.!
!
HP9PHPA)P!(
!
D5A4,:'5*!6.L.*!8J)Q=1((4,*!0.C.!FGG\.!#1(A(1K4!3$&1)$)!4U$(J$)1'5.!L("!!
!!>,$J5*!+.T.*!4A.!15!R42351hJ4:!K',!=1(A(1K4!15U4:)1@$)1'5:!$5A!%$5$@4O!
!!%45).!d)3!4A.!>4)34:A$*!;$,7($5A"!R34!#1(A(1K4!6'214)7"!cMPI\GF.!
>$?4,*!#.-.!FGGd.!91,4!$5A!,4:)',$)1'5!'K!:$@4&,J:3!42':7:)4%:.!#1(A(1K4!
!!6'214)7!>J((4)15![c"HNNIHM\.!
>42?*!C.-.*!+'554((7*!C.#.*!<44:4*!0.B.!FGGP.!<42'U4,7!'K!@,4$)4,!:$@4O!
!!@,'J:4!3$&1)$)!K4$)J,4:!15!#7'%15@!&1@!:$@4&,J:3!K'(('=15@!E,4:2,1&4A!!
!!K1,4.!<4:)',$)1'5!T2'('@7.!HN"[P[OcG[.!!
>44)(4*!D.D.!HPdG.!D!:)JA7!'K!:$@4&,J:3q642)1'5!R,1A45)$)$4!'K!!
!!D,)4%1:1$.!>J((![dM.!-$,$%14"!Z51U4,:1)7!'K!#7'%15@*!D@,12J()J,$(!!
!!T`E4,1%45)!6)$)1'5*!M[!EE.!
>44)(4*!D.D.*!n'J5@*!D.!HPd\.!D!)31,A!:J&:E4214:!15!)34!1#0/2-*-'++
++0#-)/(0'0'!2'%E(4`.!<3'A',$!dN"cG\IcGd.!
>,1))'5*!+.;.*!+($,?*!<.8.*!654U$*!9.D.!HPMH.!#1((!7'J,!:$@4&,J:3!,$5@4!
!!&J,5r!<$5@4($5A:!["FGNIFGM.!
>J5)15@*!6.+.*!01(@',4*!>.;.*!>J:347*!+.-.!HPMN.!8J1A4(154:!K',!!
!!E,4:2,1&4A!&J,515@!:$@4&,J:3O@,$::!,$5@4($5A:!15!)34!5',)34,5!8,4$)!
!!>$:15.!845.!R423.!<4E.!VSR!F[H.!EE.![[.!
+''?*!C.8.*!L4,:347*!R.C.*!V,=15*!-.-.!HPPc.!W4@4)$)1U4!,4:E'5:4!)'!
!!&J,515@!'5!#7'%15@!%'J5)$15O:3,J&!&1@!@$%4!,$5@4:.!C'J,5$(!'K!<$5@4!
!!;$5$@4%45)!cN"FPdI[GF.!
+'554((7*!C.#.*!0512?*!6.R.*!623,'4A4,!;.D.*!6)1U4,*!6.C.!FGGc.!!
!!+'5:4,U$)1'5!$::4::%45)!'K!@,4$)4,!:$@4O@,'J:4!$5A!:$@4&,J:3!3$&1)$):.!
!!#4:)4,5!D::'21$)1'5!'K!91:3!$5A!#1(A(1K4!D@45214:.!Z5EJ&(1:34A!<4E',).!!
!!+3474554*!#7'%15@.!
+'554((7*!C.#.*!623,'4A4,*!;.D.*!6$5A:*!D.<.*!>,$J5*!+.T.!FGGG.!!
!!8J1A4(154:!)'!%$5$@4!:$@4!@,'J:4!E'EJ($)1'5:!$5A!)341,!3$&1)$):.!!
!!#1(A(1K4!6'214)7!>J((4)15!FM"PdNIPM\.!
+,$=K',A*!C.D.*!4)!$(.!FGGc.!T2'('@7!$5A!%$5$@4%45)!'K!:$@4O@,'J:4!$5A!
!!:$@4O@,'J:4!3$&1)$).!C'J,5$(!'K!<$5@4!;$5$@4%45)!\N"FIHP.!
l$3(@,45*!l.0.*!+31*!<.*!;4::%4,*!R.D.!FGGd.!8,4$)4,!:$@4O@,'J:4!!
!!,4:E'5:4!)'!:$@4&,J:3!%$5$@4%45)!15!Z)$3.!#1(A(1K4!6'214)7!>J((4)15!!
!![c"PN\IPM\.!
91:234,*!<.D.*!<44:4*!0.B.*!+'554((7*!C.#.!HPPd.!D5!15U4:)1@$)1'5!'5!K1,4!!
!!4KK42):!=1)315!`4,12!:$@4!@,'J:4!3$&1)$).!C'J,5$(!'K!<$5@4!;$5$@4%45)!!
!!cP"HPcIHPM.!
L$,51::*!<.j.*!;J,,$7*!<.>.!HPN[.![G!74$,:!'K!U4@4)$(!23$5@4!K'(('=15@!
!!&J,515@!'K!:$@4&,J:3O@,$::!,$5@4.!C'J,5$(!'K!<$5@4!;$5$@4%45)!Fd"!
!![FFI[F\.!
L'((',$5*!;.C.!4)!$(.!FGG\.!8,4$)4,!:$@4O@,'J:4!54:)15@!3$&1)$)!:4(42)1'5!
!!$5A!:J224::!15!#7'%15@.!C'J,5$(!'K!#1(A(1K4!;$5$@4%45)!dP"d[MIdcP.!
L'(%4:*!D.-.!FGGN.!63',)O)4,%!4KK42):!'K!$!E,4:2,1&4A!&J,5!'5!:'5@&1,A:!!
!!$5A!U4@4)$)1'5!15!%'J5)$15!&1@!:$@4&,J:3.!#4:)4,5!S',)3!D%4,12$5!!
!!S$)J,$(1:)!dN"FPFIFPM.!
C'35:'5*!8.l.*!>'724*!;.6.!HPPG.!944A15@!),1$(:!=1)3!15:42):!15!)34!A14)!'K!!
!!:$@4O@,'J:4!2312?:.!R34!C'J,5$(!'K!#1(A(1K4!;$5$@4%45)*!\c"MPIPH.!
-4:12$*!B.*!+''E4,!6.W.*!0JA,$7*!8.!FGGN.!<42'U4,7!'K!&1@!:$@4&,J:3!!
!!K'(('=15@!K1,4!15!:'J)3=4:)!;'5)$5$.!<$5@4($5A!T2'('@7!$5A!!
!!;$5$@4%45)!dG"FdHIFdP!
0(4&45'=*!l.D.*!8,$7*!8.;.!HPdM.!9''A!3$&1):!'K!gJU451(4!:$@4!@,'J:4.!!
!!C'J,5$(!'K!<$5@4!;$5$@4%45)!FH"MGIM[.!
0u23(4,*!D.#.!HPNG.!B')45)1$(!5$)J,$(!U4@4)$)1'5.!Z6lV*!84'('@12$(!!
!!6J,U47*!)34!S$)1'5$(!D)($:!'K!)34!Z51)4A!6)$)4:!'K!D%4,12$.!#$:315@)'5!
!!l.+."!Z.6.!8'U4,5%45)!B,15)15@!jKK124"!MPIPF.!
;474,*!6.T.!HPPc.!84,%15$)1'5!$5A!4:)$&(1:3%45)!42'('@7!'K!&1@!!
!!:$@4&,J:3"!1%E(12$)1'5:!K',!2'%%J51)7!,4:)',$)1'5.!L("!;'5:45*!6.>.*!!
!!01)2345*!6.8.*!4A:.!T2'('@7!$5A!%$5$@4%45)!'K!$55J$(!,$5@4($5A:!!
!!:7%E':1J%*!E,'244A15@:/!HPPF!;$7!HMIFF/!>'1:4*!Vl.!845.!R423.!<4E.!!
!!VSRO[H[.!j@A45*!ZR"!V5)4,%'J5)$15!<4:4$,23!6)$)1'5"!FccIF\H.!
;J4@@(4,*!#.9.*!>($1:A4((*!C.B.!HP\P.!TKK42):!'5!$::'21$)4A!:E4214:!'K!!
!!&J,515@*!,')'&4$)15@*!:E,$715@*!$5A!,$1(15@!:$@4&,J:3.!C'J,5$(!'K!<$5@4!!
!!;$5$@4%45)!HH"dHIdd.!
S4((4*!B.C.*!<44:4*!0.B.*!+'554((7*!C.#.!FGGG.!-'5@O)4,%!4KK42):!'K!K1,4!'5!
!!:$@4!@,'J:4!3$&1)$).!C'J,5$(!'K!<$5@4!;$5$@4%45)!\["\MdI\PH.!
B423$542*!C.9.*!B(J%%4,*!D.B.*!<'&4,):'5*!C.L.*!LJ((*!D.+.*!C,.!HPd\.!!
!!6$@4&,J:3!2'5),'(!'5!,$5@4($5A:.!Z6lD*!L$5A&''?!SJ%&4,!FNN*!!
!!#$:315@)'5!l.+.!
B4A4,:'5*!T.0.*!+'554((7*!C.#.*!L45A,12?:'5*!C.<.*!8,$5)*!#.T.!FGG[.!!
!!TKK42)!'K!:344E!@,$Q15@!$5A!K1,4!'5!:$@4!@,'J:4!E'EJ($)1'5:!15!!
!!:'J)34$:)4,5!VA$3'.!T2'('@12$(!;'A4((15@!Hd\"F[IcN.!
B44?*!C.;.*!<1@@:*!<.D.*!-$J4,*!C.-.!HPNP.!TU$(J$)1'5!'K!K$((!&J,515@!'5!!
!!&1@3',5!:344E!=15)4,!,$5@4.!C'J,5$(!'K!<$5@4!;$5$@4%45)![F"c[GIc[F.!
B4,,7%$5*!>.-.*!j(:'5*!<.D.*!B4)4,:&J,@*!6.*!S$J%$55*!R.!FGGF.!!
!!W4@4)$)1'5!,4:E'5:4!)'!E,4:2,1&4A!K1,4!15!l15':$J,!S$)1'5$(!;'5J%45).!!
!!#4:)4,5!S',)3!D%4,12$5!S$)J,$(1:)!dF"cHcIcFF.!
B4)4,:'5*!C.8.!HPNG.!R34!K''A!3$&1):!$5A!:J%%4,!A1:),1&J)1'5!'K!gJU451(4!!
!!:$@4!@,'J:4!15!245),$(!;'5)$5$.!C'J,5$(!'K!#1(A(1K4!;$5$@4%45)![c"!
!!HcNIH\\.!
B7(4*!#.L.*!+,$=K',A*!C.D.!HPPd.!DU$1($&1(1)7!'K!K''A:!'K!:$@4!@,'J:4!!
!!2312?:!K'(('=15@!E,4:2,1&4A!K1,4!15!:$@4&,J:3O&1))4,&,J:3.!C'J,5$(!'K!!
!!<$5@4!;$5$@4%45)!cP"[FGI[Fc.!
<$:%J::45*!l.V.*!8,154,*!-.D.!HP[M.!-1K4!31:)',7!$5A!%$5$@4%45)!:)JA14:!!
!!'K!)34!:$@4!@,'J:4!15!Z)$3*!=1)3!:E421$(!,4K4,4524!)'!54:)15@!$5A!K44A15@!!
!!3$&1):.!R,$5:$2)1'5:!'K!S',)3!D%4,12$5!#1(A(1K4!+'5K4,4524!["M\FIMdc.!
623,'4A4,*!;.D.!4)!$(.!FGGd.!6'214)7!K',!<$5@4!;$5$@4%45)!1::J4!E$E4,"!!
!!42'('@7!$5A!%$5$@4%45)!'K!:$@4O@,'J:4!$5A!:$@4O@,'J:4!3$&1)$)O$!,4E(7.!!
!!<$5@4($5A:!FMa[b"[IN.!
644K4(A)*!6.6.*!84,%15'*!;.*!l1+,1:)15$*!0.!FGGN.!B,4:2,1&4A!K1,4:!15!!
!!1#0/2-*-'+0#-)/(0'0'!::E.!U$:47$5$!:)4EE4!3$U4!%15',!$5A!),$5:145)!
++4KK42):!'5!U4@4)$)1'5!2'U4,!$5A!2'%E':1)1'5.!DEE(14A!W4@4)$)1'5!6214524!
!!HG"FcPIF\d.!
6U4J%*!+.;.*!TA@4*!#.l.*!+,$=K',A*!C.D.!HPPM.!S4:)15@!3$&1)$)!:4(42)1'5!
!!&7!:$@4!@,'J:4!15!:'J)3O245),$(!#$:315@)'5.!C'J,5$(!'K!<$5@4!!
!!;$5$@4%45)!\H"Fd\IFdP.!
R1:A$(4*!T.#.!HPPc.!#7'%15@!&1@!:$@4&,J:3!6<;!cG[.!L("!631K(4)*!R.S.*!!
!!4A.!<$5@4($5A!2'U4,!)7E4:!'K!)34!Z51)4A!6)$)4:.!l45U4,*!+'(',$A'"!!
!!6'214)7!K',!<$5@4!;$5$@4%45)"!cFIc[.!
R1:A$(4*!T.#.*!L1,'5$?$*!;.!HPMH.!R34!:$@4&,J:3O@,$::!42',4@1'5"!$!!
!!,4U14=!'K!)34!42'('@12$(!(1)4,$)J,4.!9',4:)*!#1(A(1K4*!$5A!<$5@4!!
!!T`E4,1%45)!6)$)1'5*!>J((4)15!S'.![[!a+'5),1&J)1'5!S'.!FGPb.!Z51U4,:1)7!!
!!'K!VA$3'*!;':2'=.!
!
2008 Shrublands Proceedings 31 NREI XVI
43
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!W$5!l7?4*!9.*!l$,,$@3*!C.D.!FGGd.!63',)O!$5A!('5@O)4,%!23$5@4:!15!4(?!J:4!!
!!$5A!K',$@4!E,'AJ2)1'5!15!:$@4&,J:3!2'%%J51)14:!K'(('=15@!E,4:2,1&4A!!
!!&J,515@.!>1'A1U4,:1)7!$5A!+'5:4,U$)1'5!H\"c[N\Ic[PM.!
#$%&'()*!+.-.!4)!$(.!FGGF.!+'5:4,U$)1'5!'K!@,4$)4,!:$@4O@,'J:4!'5!EJ&(12!
!!($5A:!15!)34!=4:)4,5!Z.6."!1%E(12$)1'5:!'K!,42'U4,7!$5A!%$5$@4%45)!!
!!E'(1214:.!B'(127!D5$(7:1:!+45)4,!K',!#4:)4,5!BJ&(12!-$5A:.!B'(127!B$E4,!
!!!!68OGFOGF*!+$(A=4((*!VA$3'.!
#$%&'()*!+.-.*!B$754*!8.9.!HPMd.!D5!HMO74$,!2'%E$,1:'5!'K!2'5),'(!!
!!%4)3'A:!K',!#7'%15@!&1@!:$@4&,J:3!15!:'J)3=4:)4,5!;'5)$5$.!C'J,5$(!
!!'K!<$5@4!;$5$@4%45)![P"[HcI[HP.!
#$%&'()*!+.-.*!#$(3'K*!0.6.*!9,1:15$*!;.<.!FGGH.!<42'U4,7!'K!!&1@!!
!!:$@4&,J:3!2'%%J51)14:!$K)4,!&J,515@!15!:'J)3O=4:)4,5!;'5)$5$.!C'J,5$(!!
!!'K!T5U1,'5%45)$(!;$5$@4%45)!dH"Fc[IF\F.!
#4:)*!S.T.!HPM[.!#4:)4,5!V5)4,%'J5)$15!:$@4&,J:3!:)4EE4.!L("!#4:)*!S.T.*!!
!!4A.!R4%E4,$)4!A4:4,):!$5A!:4%1OA4:4,):.!T2':7:)4%:!'K!)34!#',(A*!!
!!W'(J%4!\.!D%:)4,A$%*!S4)34,($5A:"!T(:4U14,!62145)1K12!BJ&(1:315@!!
!!+'%E$57"![\HI[Nc.!
#,'&(4:?1*!l.#.*!0$JKK%$5*!C.>.!FGG[.!V51)1$(!4KK42):!'K!!E,4:2,1&4A!K1,4!'5!!
!!%',E3'('@7*!$&J5A$524*!$5A!E345'('@7!'K!K',&:!15!&1@!:$@4&,J:3!!
!!2'%%J51)14:!15!:'J)34$:)4,5!j,4@'5.!<4:)',$)1'5!T2'('@7!HH"MFIPG.
!
!
!
!
!
! !
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
2008 Shrublands Proceedings 32 NREI XVI
44
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!!"#$%&#"'%(')*+,-./"'0,12#'/%'3"45.&,4.+'3.&,$6+./,%&#',&'.'7.-"*16#5'
84%#9#/":';".1'<6&&,#%&='>%+%1.2%'
'
?./1,4@'AB'3.-""C='D.#%&'01%%@#C=';,4@'E,1#45C='.&2'F9+"1'GB'E,4@#C'
!
!"#$%!&$'
'
!"#$%&'()* $+,(-(.$/(* "+&,((* 0$(.$&1* 2,&.)* 3/$&4+"* )"5$*
6$+741$6*41*8&,6'+.454.-*"16*%4,645$&(4.-*04.)*(4#1494+"1.*6$+741$(*
41* ("#$%&'()* ,%74#".$* %4&6(:* ;$+)"14+"7* /$.),6(* .,* &$6'+$*
("#$%&'()*+"1,8-*+,5$&*"16*$1+,'&"#$*)$&%"+$,'(*'16$&#&,0.)*
)"5$* %$$1* 4/87$/$1.$6* .,* &$(.,&$* ("#$%&'()* $+,(-(.$/(:* <,0*
.)$($* .&$"./$1.(* "99$+.* ("#$%&'()* ,%74#".$* %4&6(* )"(* 1,.* %$$1*
6,+'/$1.$6:* =1* .)4(* (.'6->* 0$* )-8,.)$(4?$6* .)".* 1$(.41#* ('++$((*
0,'76* 6$+741$* 41* /$+)"14+"77-* .&$".$6* @/,0$6* "16* 64A4$*
)"&&,0$6B* 87,.(* 4//$64".$7-* "16* 9,&* .0,* -$"&(* "9.$&* .&$"./$1.:*
C0$75$* DE)"*87,.(*04.)41* .)$* !,'.)*F"&741*G,//,1*377,./$1.* 41*
.)$* H'114(,1* I"(41>* G,7,&"6,* 0$&$* $(."%74()$6* 41* JKKL:* M,'&*
&$874+".$(* ,9* '1.&$".$6* @+,1.&,7B>* /,0$6* "16* 64(N$6* @64A4$*
)"&&,0B*87,.(*0$&$*("/87$6* 41*JKKL*@8&$E.&$"./$1.B*"16* 41*JKKD*
"16* JKKO:* P$* 7,+".$6* 1$(.(* '(41#* .)$* (-(.$/".4+* 0"7N* "16*
41+46$1."7*97'()*/$.),6:*P$*&$54(4.$6*1$(.(*$5$&-*.)&$$*.,*945$*6"-(*
.,*6$.$&/41$*1$(.*9".$:*P$*7,+".$6*QRJ*1$(.(*,9*141$*(8$+4$(*41*SK*
1$(.* ($"&+)$(* "16* $A8$16$6* ,5$&* DKK* /"1* ),'&(:* ;"-94$76* 1$(.*
('++$((* @8&,8,&.4,1* ,9* 1$(.(* .)".* ('++$((9'77-* )".+)* ".* 7$"(.* ,1$*
-,'1#B* "16* +7'.+)* (4?$* 0$&$* (4/47"&* "/,1#* .&$"./$1.(:* 2$(.*
('++$((* ,9* "&.494+4"7* 1$(.(* "7(,* 0"(* (4/47"&* "/,1#* .&$"./$1.(:*
F&$6".4,1*0"(*.)$*7$"641#*+"'($*,9*1$(.*9"47'&$*"++,'1.41#*9,&*OQ*
.,* OO* 8$&+$1.* ,9* "77* 1$(.* 9"47'&$(* "16* (/"77* /"//"7(* 0$&$*
4/874+".$6* 41* OD* 8$&+$1.* ,9* .)$* 6$8&$6".4,1(:* T$"(.* +)48/'1N(*
/"-*)"5$*%$$1* .)$*8&41+487$* 8&$6".,&*,9* ("#$%&'()*%4&6*1$(.(* 41*
,'&*(.'6-:*!/"77*(+"7$*/$+)"14+"7*.&$"./$1.(*.,*&$(.,&$*("#$%&'()*
"88"&$1.7-* 6,* 1,.* 1$#".45$7-* "99$+.* ("#$%&'()* %4&6(* 04.)41* .0,*
-$"&(* 8,(.E.&$"./$1.>* %'.* 7,1#$&* 6'&".4,1* (.'64$(* "16* 7"&#$&*
("/87$*(4?$(*"&$*&$U'4&$6*.,*%$..$&*"(($((*.)$*4/8"+.*,9*.&$"./$1.(*
,1*("#$%&'()*"549"'1":**
!!
H;F!)IJ>FH);'
!
"#$%&'()*! %+,)-).%/)! #+',))! .*%! 0%).%'1! 213.%4! ".#.%)!
*#5%!&%%1!4%+63131$!7,'!)%5%'#6!4%+#4%)!31!.%'/)!,7!*#&3.#.!
8(#1.3.-!#14!8(#63.-9! 6%#431$!),/%!)+3%1.3).)! .,!)($$%).! .*%!
)#$%&'()*!).%::%!%+,)-).%/!3)!,1%!,7! .*%!/,).!%14#1$%'%4!
%+,)-).%/)! 31!;,'.*!</%'3+#!=;,))!#14!,.*%')!>??@A!B#+!
#14! ,.*%')! >??CDE! <53#1! %+,6,$3).)! *#5%! 4%)+'3&%4! .*%!
%+,)-).%/!#)!,1%!F.%%.%'31$!,1!.*%!%4$%!,7!+,66#:)%G!=H13+I!
#14!,.*%')!JKKLDE!!
!
M*%! #537#(1#! 3143+#.%)! .*#.! .*%! )-).%/! 3)! 31+#:#&6%! ,7!
)(::,'.31$! *3).,'3+! :,:(6#.3,1! 4%1)3.3%)E! N,'! %O#/:6%9! PL!
:%'+%1.! ,7! )*'(&6#14! ):%+3%)! 31! 0%).%'1! ;,'.*! </%'3+#!
4%+631%4! 7',/! .*%! /34! >?PK)! .,! .*%! 6#.%! >??K)! =Q#3$%!
RRRRRRRRRRRRR!
S1T!U#/&,6.9!VEWE!%.!#6E!+,/:)E!JK>>E!Q',+%%431$)!X!"*'(&6#14)T!
03646#14)!#14!0364637%!*#&3.#.)A!JKKC!Y(1%!>Z[>?A!\,]%/#19!BME!
;^_S9!5,6(/%!`aSE!"EYE!#14!Y%))3%!_E!b(311%-!;#.('#6!^%),('+%)!
^%)%#'+*!W3&'#'-9!W,$#19!2.#*9!2"<E!
>Q#.'3+I!<E!B#$%%9!Y#),1!\',,I)9!;3+I!c3')+*9!#14!M-6%'!WE!c3+I)9!
d%:#'./%1.!,7!;#.('#6!#14!_153',1/%1.#6!"+3%1+%)9!U%).%'1!".#.%!
V,66%$%!,7!V,6,'#4,9!e(113),19!Vf!
#14! ^3..%'! >???DE! <++,'431$! .,! ,1%! )(//#'-! '%:,'.! ,7!
)*'(&).%::%! 6#14)+#:%)9! >P! ,7! J@! (:6#14! #53#1! ):%+3%)!
03.*31! .*%)%! )-).%/)!*#5%!%O:%'3%1+%4!)3$1373+#1.!4%+631%)!
=d,&I31!#14!"#(4%'!JKKgDE!M*%!.0,!):%+3%)!,7!)#$%[$',()%!
*#5%!%O*3&3.%4!4'#/#.3+!:,:(6#.3,1!4%+631%)!,5%'!.*%!6#).!LK!
-%#')E! M*%! e(113),1! )#$%[$',()%! =G$1.&,+$&+'(*/414/'(D!
*#)! 4%+631%4! &-! /,'%! .*#1! @K! :%'+%1.9! *#)! #! )/#66!
:,:(6#.3,1! )3]%9! #14! #! '%).'3+.%4! '#1$%9! #14! .*%'%7,'%! 3)!
+,1)34%'%4! *3$*6-! 3/:%'36%4! =d(11! #14! ,.*%')! JKK@D! #14!
$6,&#66-!%14#1$%'%4!=S2V;!JKKZDE!W%))!3)!I1,01!#&,(.!.*%!
#::',O3/#.%6-!>KK!,.*%'!&3'4!):%+3%)!.*#.!,++(:-!)#$%&'()*!
*#&3.#.)! =\'#(1! #14! ,.*%')! >?ZPDE! \'%%431$! \3'4! "('5%-)!
=\\"D! 7',/! >?PP! .,! >??P! 3143+#.%! .*%! \'%0%'h)! ):#'',0!
=!84?$77"*%&$0$&4D!4%+631%4!&-!LEZ!:%'+%1.!#11(#66-!,'!/,'%!
.*#1! @K! :%'+%1.! 31! .*'%%! 4%+#4%)! =V,6,'#4,! Q#'.1%')! 31!
N63$*.!W#14!\3'4!V,1)%'5#.3,1!Q6#1!JKKKDE!S1!#443.3,19!6#'I!
):#'',0)! =G),16$(.$(* #&"//"+'(D! %O:%'3%1+%4! #! )3/36#'!
'#.%! ,7! 4%+631%9! 0*36%! 5%):%'! ):#'',0)! =F,,$+$.$(*
#&"/41$'(D9!6#'I!&(1.31$)!=G"7"/,(84?"*/$7"1,+,&-(D9!',+I!
0'%1)! =!"7841+.$(* ,%(,7$.'(D9! *,'1%4! 6#'I)! =V&$/,8)47"*
"78$(.&4(D9! #14! +,//,1! 13$*.*#0I)! =G),&6$47$(*/41,&D! [[!
#66! +,//,1! )#$%&'()*! ):%+3%)! [[! 4%+631%4! 7',/! >@! .,! g?!
:%'+%1.! 7',/! .*%! /34! >?PK)! .,! :'%)%1.! =d(11! #14! ,.*%')!
JKK@DE! M*%! $'%%1[.#36%4! .,0*%%! =F4847,*+)7,&'&'(D! #14! .*%!
)#$%!):#'',0!=3/8)4(84?"*%$774D9!&,.*!*3$*6-!4%:%14%1.!,1!
)*'(&! %+,)-).%/)9! #'%! ):%+3%)! ,7! +,1+%'1! &%+#()%! ,7! .*%3'!
*3$*!5(61%'#&363.-! 31!#! 6#14)+#:%! .*#.!*#)!4%+631%4!,5%'#66E!
S1!#443.3,19!.*%3'!:,:(6#.3,1!.'%14)!#'%!6#'$%6-!(1I1,01!4(%!
.,! 4#.#! $#:)! =d,&I31! #14! "#(4%'! JKKgA! d(11! #14! ,.*%')!
JKK@DE!M*%)%! .'%14)! 31!#53#1!:,:(6#.3,1)!+,31+34%!03.*! .*%!
#6.%'#.3,1! ,7! ,5%'! PK! :%'+%1.! ,7! .*%! )#$%&'()*! ).%::%!
%+,)-).%/!.*',($*!%O,.3+!):%+3%)!315#)3,1)!#14!+,15%')3,1!
.,! 1,1[1#.35%! #11(#6! $'#))%)E! f7! .*%! PL! /3663,1! *#)! ,7!
)#$%&'()*! 31! 0%).%'1! ;,'.*! </%'3+#9! 63..6%! ,7! 3.! *#)!
'%/#31%4! (1#6.%'%4! &-! *(/#1! #+.353.3%)! =Q#3$%! #14! ^3..%'!
>???A! d,&I31! #14! "#(4%'! JKKgDE! f5%'! ?K! :%'+%1.! ,7!
)#$%&'()*!).'%#/)!#14!):'31$)!*#5%!&%%1!#6.%'%4!+#()31$!#!
*-4',6,$3+#6! +,66#:)%! 03.*31! .*%! )#$%&'()*! %+,)-).%/!
=d,&I31! #14! "#(4%'! JKKgDE! f7.%19! .*%! )%%:)! #14! ):'31$)!
03.*31! .*%! )#$%&'()*! #'%! +%1.%')! 7,'! #53#1! &3,435%')3.-!
6#'$%6-!&%+#()%!,7!.*%!/%)3+!+,143.3,1!,7!.*%!*#&3.#.!#14!.*%!
+,/:6%O!5%$%.#.3,1!).'(+.('%!=d,-6%!JKKLA!"#4#!#14!,.*%')!
JKK>DE!!
!
f5%'! /(+*! ,7! .*%! )#$%&'()*! &3,/%9! 6#14! /#1#$%')! *#5%!
3/:6%/%1.%4! *#&3.#.! .'%#./%1.)! 31! #1! %77,'.! .,! 3/:',5%!
)#$%[$',()%! *#&3.#.! =d#*6$'%1! #14! ,.*%')! JKKPA! "%4$03+I!
JKKgDE! c3).,'3+#66-9! )#$%&'()*! F3/:',5%/%1.G! /%#1.!
'%4(+31$! )#$%&'()*! +,5%'! .,! :',/,.%! 7,'#$%! 7,'! 635%).,+I!
=\'#(1!#14!,.*%')!>?ZPDE!S1!.*%!e(113),1!\#)319!.'%#./%1.)!
45
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!$,4! 2J,,45)(7! $EE(14A! )'! ,4AJ24! :$@4&,J:3! 2'U4,! $5A!
:1%J()$54'J:(7! 1%E,'U4! )34! 34$()3! 'K! )34! :$@4&,J:3!
42':7:)4%.! D2,'::! )34! :$@4&,J:3! &1'%4! %$57! $,4$:! 3$U4!
&445!15U$A4A!&7!E15'5OgJ51E4,!',!5'5O5$)1U4!$55J$(!@,$::4:*!
',! 3$U4! :J224::1'5$((7! A4U4('E4A! 15)'! %$)J,4! :$@4&,J:3!
=1)3!(1))(4!34,&$24'J:!J5A4,:)',7.!R34!),4$)%45):!K,4hJ45)(7!
15U'(U4! %423$512$(! %4)3'A:! )3$)! ,4AJ24! :$@4&,J:3! 2'U4,!
$5A!452'J,$@4!@,'=)3!'K!34,&$24'J:!J5A4,:)',7!U4@4)$)1'5!
4::45)1$(! K',! :$@4O@,'J:4! 54:)15@! $5A! 4$,(7! &,''AO,4$,15@!
3$&1)$).!R34:4!E,'g42):!$,4!A4:1@54A!)'!&454K1)!:$@4O@,'J:4*!
3'=4U4,*! (1))(4! 15K',%$)1'5!3$:!&445!@$)34,4A! )'!$::4::! )34!
4KK42):! 'K! )34:4! ),4$)%45):! '5! :$@4O@,'J:4! E'EJ($)1'5:*!
')34,! $51%$(:! 153$&1)15@! :$@4&,J:3! 2'%%J51)14:*! ',! )34!
@454,$(! 34$()3! 'K! :$@4&,J:3! 42':7:)4%:.! R34,4K',4*! )31:!
:)JA7!=$:!A4:1@54A!15!2'5gJ52)1'5!=1)3!:$@4O@,'J:4!3$&1)$)!
1%E,'U4%45)! ),4$)%45):! 1%E(4%45)4A! &7! )34! >J,4$J! 'K!
-$5A! ;$5$@4%45)! a>-;b! 8J551:'5! 914(A! jKK124.! R34!
EJ,E':4! 'K! )31:! E,'g42)! 1:! )'! A4:2,1&4! :3',)O)4,%! $U1K$J5$(!
,4:E'5:4:! aE,1%$,1(7! E$::4,154:b! 15! :$@4&,J:3! 3$&1)$):! )3$)!
3$U4! &445! %423$512$((7! ),4$)4A! )'! 1%E,'U4! :$@4O@,'J:4!
54:)15@! 3$&1)$)! &7! ,4AJ215@! :$@4&,J:3! 2'U4,.! 6E421K12$((7!
=4! $AA,4::4A! )34! hJ4:)1'5!'K! 3'=! ,4E,'AJ2)1U4! :J224::! 'K!
:$@4&,J:3! &1,A! :E4214:! =$:! 15K(J4524A! &7! %423$512$((7!
),4$)15@! :$@4&,J:3! 15! )34! 8J551:'5! >$:15*! +'(',$A'.! #4!
E,4A12)4A!)3$)!,4E,'AJ2)1U4!:J224::!='J(A!A42(154!15!),4$)4A!
3$&1)$):! $:! $! ,4:J()! 'K! 152,4$:4A! K,$@%45)$)1'5! )3$)! ='J(A!
452'J,$@4!54:)!E$,$:1)1:%!$5A!E,4A$)1'5.!!
!
!NYT`(.HP.(
!
R34! :)JA7! =$:! 2'5AJ2)4A! 15! ;$g',! -$5A! <4:'J,24! D,4$!
a;-<Db!GcMOD!$5A!>1,A!+'5:4,U$)1'5!<4@1'5!a>+<b!Hd!I!
)34!6'J)34,5!<'2?7!;'J5)$15:.!;',4!:E421K12$((7*!,4:4$,23!
'22J,,4A! 15! )34! 6'J)3! B$,(15! 9($):! +'%%'5!D((')%45)! '5!
>-;! ($5A:! $EE,'`1%$)4(7! FG! ?%! :'J)34$:)! 'K! 8J551:'5*!
+'(',$A'*! :'J)3!'K!Z.6.!L1@3=$7!\G!$5A!4$:)!'K!+'(',$A'!
L1@3=$7!HHc.!D((!:$%E(15@!=$:!,4:),12)4A!)'!)34!6$@4!L45!
B$:)J,4! =3123! =$:! 5')! @,$Q4A! &7! (1U4:)'2?! K,'%! FGG\!
)3,'J@3!FGGN.!6$@4!L45!B$:)J,4!1:!H*cNM!3$!a[*d\G!$2b!$5A!
,$5@4:! 15!4(4U$)1'5! K,'%!F*\GG! )'!F*dGG!%!%.:.(.! aM*FGG! )'!
M*\GG! K44)! %.:.(.b.! R34! E$:)J,4! 1:! A'%15$)4A! &7!#7'%15@!
>1@! 6$@4&,J:3! a1#0/2/*-'+ 0#-)/(0'0'+ ,452-(6/(*-*b! $5A!
')34,! U$,14)14:! 'K! 1#0/2/*-'.! R34! >-;! 3$A! E,4U1'J:(7!
%$EE4A!)34!E$:)J,4!)'!A4(154$)4!42'('@12$(!)7E4:!$22',A15@!
)'! R34! T2'('@12$(! R7E4:! 'K! )34! ZEE4,! 8J551:'5! >$:15!
aC'35:)'5! $5A! ')34,:! FGGHb.! R34! )3,44! E,1%$,7! 42'('@12$(!
)7E4:! 15! )34! 6$@4! L45! B$:)J,4! 152(JA4! Hb! #7'%15@! &1@!
:$@4&,J:3fV5A1$5! ,124@,$::! aO#4V5?*-*+"42/(5-)/*b! I! 6>H*!
Fb!>1@!:$@4&,J:3f%J))'5@,$::!aF5'+./()&/#-'('b!I!66H*!$5A!
[b! D5)4('E4! &1))4,&,J:3! aF$#*"-'+ 0#-)/(0'0'bO
:$@4&,J:3f544A(4@,$::!a1<('0"/#$2!:EE.b!I!66F.!jJ,!:)JA7!
E,1%$,1(7! K'2J:4A! '5! )34! K1,:)! )='! 42'('@12$(! )7E4:.! 6'1(:!
=4,4! A44E! $5A! =4((OA,$154A! $5A! E,1%$,1(7! 2($::1K14A! $:!
B$,(15OL'E?15:! 23$554,7! ('$%:! aB39b! $5A! B$,(15O;4,@4(!
@,$U4((7! ('$%:! aB%9b.!R34! 2(1%$)4! 15! )34!8J551:'5!>$:15!
2'5:1:):! 'K! 2'(A! =15)4,:! =1)3! %'A4,$)4! :5'=K$((! $5A! A,7!
:E,15@:! =1)3! $! ($)4! :J%%4,! %'5:''5! A4(1U4,15@! $&'J)! cG!
E4,245)! 'K! )34! $55J$(! E,421E1)$)1'5.! 65'=! $22J%J($)1'5! 15!
=15)4,! 1:! 1%E',)$5)! 15!A12)$)15@! :'1(!%'1:)J,4!2'5A1)1'5:! 15!
:E,15@! $5A! 4$,(7! :J%%4,.! R34! ('5@O)4,%! $55J$(!
E,421E1)$)1'5! 1:! Fd.[! 2%! aHG.[d! 15234:b! 2'%E$,4A! )'! )34!
FGG\!)'!FGGN!%4$5!'K!FP.G!2%!aHH.cG!15234:b.!B,421E1)$)1'5!
U$,14A! K,'%! Fc.H! 2%! aP.cP! 15234:b! 15! FGGN! )'! [F.M! 2%!
aHF.PH! 15234:b! 15! FGG\.! -'5@O)4,%! %4$5! )4%E4,$)J,4! 15!
8J551:'5!1:![N.\!9!$5A!)34!FGG\!)'!FGGN!%4$5!=$:![N.N!9!
$5A! ,$5@4A! K,'%! [d.N! 9! 15! FGGd! )'! [M.M! 9! 15! FGGN.!
8454,$((7*! FGG\! =$:! $! ,4($)1U4(7! =4)! 74$,! =1)3! $U4,$@4!
)4%E4,$)J,4:*! FGGd! =$:! :(1@3)(7! =4)! =1)3! &4('=! $U4,$@4!
)4%E4,$)J,4:*! $5A! FGGN! =$:! A,7! =1)3! $&'U4! $U4,$@4!
)4%E4,$)J,4:.!lJ,15@!;$7!$5A!CJ54!'5(7*!FGG\!=$:!:(1@3)(7!
A,7! =1)3! $U4,$@4! )4%E4,$)J,4:*! FGGd! =$:! ,4($)1U4(7! =4)!
=1)3! $&'U4! $U4,$@4! )4%E4,$)J,4:*! $5A! FGGN! =$:! A,7! =1)3!
$&'U4!$U4,$@4!)4%E4,$)J,4:.!R34!)3,44!74$,!E4,1'A!$U4,$@4A!
HG! 2%! ac! 15234:b! E4,! 74$,! &4('=!%4$5! :5'=K$((! =1)3! )34!
FGGd! )'! FGGN!=15)4,! $EE,'$2315@!3$(K! aFd.\! 2%b! )34! ('5@O
)4,%! %4$5! :5'=K$((! 'K! cP.P! 2%! a+(1%$)4! A$)$! '&)$154A!
K,'%"! #4:)4,5! <4@1'5! +(1%$)4! +45)4,*!
3))E"ff===.=,22.A,1.4AJf:J%%$,7f2(1%:%2'.3)%(b.!!
!
SPNRQT!(
!
#1)315!)34!6$@4!L45!B$:)J,4*!)=4(U4!dO3$!a[GG!%!`!FGG!%b!
:$%E(15@!E('):!=4,4!4:)$&(1:34A! K',!$U1$5!%'51)',15@.!B(')!
:1Q4:!U$,14A!:(1@3)(7!$:!$!,4:J()!'K!($5A:2$E4!$5A!42'('@12$(!
)7E4!U$,1$)1'5:!$5A!$:!$!,4:J()!'K!:%$((!4,,',:!15!4:)$&(1:315@!
E(')! &',A4,:! 15! )34! K14(A.!+'5),'(! $5A! ),4$)%45)! E('):!=4,4!
4:)$&(1:34A! $5A! :),$)1K14A! &$:4A! '5! 42'('@12$(! )7E4!
aC'35:)'5!$5A!')34,:!FGGHb!aK1@J,4!Hb.!D5!4KK',)!=$:!%$A4!
)'!('2$)4!$((!E('):!=1)315!)34!:$%4!42'('@12$(!)7E4*!&J)!:'%4!
U$,1$)1'5! '22J,,4A! =1)315! $5A! $%'5@! E('):/! E('):! =4,4!
('2$)4A! ,$5A'%(7! $5A! =4,4! :4(42)4A! &$:4A! '5! $U$1($&(4!
3$&1)$)!=1)315!)34!6$@4!L45!B$:)J,4!:)JA7!$,4$.!9'J,!2'5),'(!
E('):!=4,4!J5),4$)4A*!$5A!)34!')34,!41@3)!E('):!=4,4!),4$)4A!
15!j2)'&4,!',!S'U4%&4,!FGG\.!9'J,!E('):!=4,4!),4$)4A!=1)3!
$!&,J:3!%'=4,!)3$)!%'=4A!)34!:$@4&,J:3!)'!$!341@3)!'K!FG!
)'![G!2%!aM!)'!HF!15234:b!$5A!%151%$((7!A1:)J,&4A!)34!:'1(.!
9'J,!E('):!=4,4! ),4$)4A!=1)3! $!A1`14!3$,,'=! )3$)! ,$?4A! )34!
:'1(! $5A! )31554A! )34! :$@4&,J:3! &7! JE,'')15@! 15A1U1AJ$(!
E($5):.! DEE,'`1%$)4(7! [[! E4,245)! 'K! 4$23! 'K! )34! ),4$)4A!
E('):! =$:! %$51EJ($)4A/! ),4$)%45):! =4,4! $EE(14A! 15! $!
:4,E45)154! E$))4,5! )'! $U'1A! J51K',%! E$)234:! 'K! A1:)J,&4A!
:$@4&,J:3.! V5! $AA1)1'5! )'! %423$512$(! %$51EJ($)1'5*! )34!
E('):!=4,4!:44A4A!=1)3!$!5$)1U4!JE($5A:!@,$::fK',&!%1`)J,4!
152(JA15@!6$5A&4,@!&(J4@,$::!aF5'+*'()%/#6--b*!&'))(4&,J:3!
:hJ1,,4()$1(! aN&42$*+ /&25-)/*b*! =4:)4,5! =34$)@,$::!
aF'*<5?4#$2+ *2-0"--b*! V5A1$5! ,124@,$::! aO#4V5?*-*+
"42/(5-)/*b*! $(K$(K$! a:/)-<'65+ *'0-;'b*! :%$((! &J,54)!
a!'(6$-*5#%'+ 2-(5#b*! :J(KJ,! &J2?=34$)! aN#-565($2+
$2%/&&'0$2b*!$5A!-4=1:!K($`!a7-($2+?/#/((/!::E.!&/,-*--b.!!
!
6$%E(15@!'22J,,4A!15!FGG\!aE,4O),4$)%45)b!$5A!15!FGGd!$5A!
FGGN!aE':)O),4$)%45)b.!
2008 Shrublands Proceedings 34 NREI XVI
46
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!A$%&(!$+018$%((
S4:)!:4$,2315@!'22J,,4A!'5!$((!E('):!K'(('=15@!)34!Z.6.l.D.!
9',4:)! 64,U124! E,')'2'(! a<$(E3! $5A! ')34,:! HPP[b! $5A! )34!
:7:)4%$)12!=$(?15@!$5A! 1521A45)$(! K(J:3!%4)3'A:!A4:2,1&4A!
&7! #15)4,! $5A! ')34,:! aFGG[b.! V5! FGG\*! $((! E('):! =4,4!
:4$,234A! '524! $5A! 3$(K! 'K! )34! E('):! =4,4! :4$,234A! )=124.!
R3,44!,'J5A:!'K!54:)!:4$,2315@!'22J,,4A! 15!FGGd!$5A!FGGN!
15!$((!E('):.!B('):!=4,4!:4$,234A!15!($)4!;$7!a$K)4,!FG!;$7b*!
4$,(7!CJ54!a&4K',4!HG!CJ54b!$5A!15!($)4!CJ54!a$K)4,!CJ54!FGb.!
>42$J:4! 'K! )34! ,4AJ24A! 4KK',)! $5A! %151%$(! :J224::! 15!
('2$)15@! 54:):*! )34! FGG\! A$)$! A1A! 5')! 'KK4,! $! (4@1)1%$)4!
)4%E',$(!2'5),'(.!S4:):!=4,4!E,1%$,1(7! ('2$)4A!&7!K(J:315@!
&1,A:! K,'%! 54:)! :1)4:.! V5! $AA1)1'5*! '&:4,U$)1'5:! 'K! K4%$(4:!
2$,,715@! 54:)15@! %$)4,1$(:*! K4%$(4:! %'U15@! )'=$,A! )341,!
54:)*! $5A! %$(4:! $5A! K4%$(4:! K44A15@! 2312?:! a<$(E3! $5A!
')34,:! HPP[b! =4,4! J:4A! )'! ('2$)4! 54:):.! D((! 54:)! ('2$)1'5:!
=4,4!@4'O,4K4,4524A!J:15@!$!8$,%15!4R,4`!W1:)$!8B6!J51)!
aSDlM[! J51)! :7:)4%b.! R34! :E4214:*! 5J%&4,! 'K! 4@@:! ',!
2312?:*!54:)!341@3)*! :3,J&!341@3)*! :E4214:!'K! :3,J&*!E4,245)!
'K! (1U4!:3,J&*!A1:)$524! )'! ),4$)%45)!',!,'$A:*!$5A!$!@454,$(!
A4:2,1E)1'5!'K!4$23!54:)!:1)4!=4,4!,42',A4A.!B3')':!'K!4$23!
54:)! :3,J&! $5A! 54:)! =4,4! )$?45.! D((! ('2$)4A! 54:):! =4,4!
,42342?4A! $)! $EE,'`1%$)4(7! [! A$7! 15)4,U$(:.! lJ,15@! 4$23!
:1)4! U1:1)*! 54:)! :)$)J:! a$2)1U4*! $&$5A'54A*! A4E,4A$)4A*! E':)O
K(4A@4Ab! =$:! ,42',A4A! $('5@! =1)3! )34! 5J%&4,! 'K! 4@@:!
$5Af',!2312?:.!S4:):!=4,4!%'51)',4A!J5)1(!4$23!54:)!$))4%E)!
=$:!2'%E(4)4A!a45A15@!15!:J224::!',!K$1(J,4b.!!!
!
!
9*#"0$( @Z-'2$)1'5! $5A! ),4$)%45)! $(('2$)1'5! 'K! E('):!
=1)315!6$@4!L45!B$:)J,4!15!)34!6'J)3!B$,(15!9($):!+'%%'5!
D((')%45)!:'J)34$:)!'K!8J551:'5*!+j.!
A$%&(!"11$%%(
#4!4:)1%$)4A!54:)!:J224::!$:! )34!E,'&$&1(1)7!)3$)!$!54:)15@!
$))4%E)! ,4:J()4A! 15! E,'AJ2)1'5! 'K! '54! ',!%',4! 2312?:.!#4!
K'2J:4A! '5! )31:! %4$:J,4%45)! 'K! 54:)! :J224::! &42$J:4! 'J,!
A$)$! =4,4! (4::! A4K151)1U4! K',! K(4A@15@! :J224::! a)34!
E,'E',)1'5! 'K! 54:):! )3$)! E,'AJ24! $)! (4$:)! '54! 7'J5@! )3$)!
K(4A@4:b.! V)! 1:! A1KK12J()! )'!A4)4,%154!$2)J$(!54:)! K$)4!AJ,15@!
)34!),$5:1)1'5!'K!54:)!K,'%!54:)(15@!)'!K(4A@4A!&42$J:4!=345!
=4! ,4)J,54A! )'! 54:):! $K)4,! )3,44! A$7:! $5A! K'J5A! $5! 4%E)7!
54:)*! )34! 54:)! %$7! 3$U4! K(4A@4A! ',! %$7! 3$U4! &445!
A4E,4A$)4A.! #4! %151%1Q4A! ),1E:! )'! )34! 54:)! a4U4,7! )3,44!
A$7:b! )'! ,4AJ24!E')45)1$(! ,4:4$,234,! 1%E$2):.!R,$A1)1'5$((7*!
%':)! ,4:4$,234,:! 2$(2J($)4A! $EE$,45)! 54:)! :J224::! &7!
A1U1A15@!)34!5J%&4,!'K!:J224::KJ(!54:):!&7!)34!)')$(!5J%&4,!
'K! 54:):.! L'=4U4,*! $EE$,45)! 54:)! :J224::! 1:! &1$:4A! =345!
$EE(14A! )'! :$%E(4:! 'K! 2(J)234:! )3$)! $,4! 'K! A1KK4,45)! $@4:!
a;$7K14(A! HPdH/! 63$KK4,! FGGcb.! j(A4,! 2(J)234:! $,4! %',4!
(1?4(7! )'!3$)23! )3$5! )34!7'J5@4,!2(J)234:!$:!$! ,4:J()!'K! )34!
:3',)4,! 15)4,U$(!&4)=445!A1:2'U4,7! $5A!3$)2315@! a;$7K14(A!
HPdH*!HPN\b.!R34!('5@4,!$!54:)!1:!4`E':4A!)'!E,4A$)',:!$5A!
')34,!A4:),J2)1U4!4(4%45):*!)34!%',4!UJ(54,$&(4!1)!1:!)'!54:)!
K$1(J,4.!R'!$U'1A!&1$:!15!:J224::*!=4!J:4A!)34!;$7K14(A!54:)!
:J224::! 4:)1%$)',! a;$7K14(A! HPdH*! HPN\/! 63$KK4,! FGGcb.!
R31:!%4)3'A! 4:)1%$)4:! A$1(7! :J,U1U$(! &7! 152',E',$)15@! $@4!
'K! )34!54:)!$5A*! )34,4K',4*!3'=!('5@!54:):!=4,4!4`E':4A! )'!
,1:?!=31(4!&415@!%'51)',4A.!!
!
R34!;$7K14(A!4:)1%$)',!a;$7K14(A!HPdHb!1:!2$(2J($)4A!J:15@!
)34!K'(('=15@!4hJ$)1'5"!
L((]((W@D(A"bPX
8(
=34,4*!!
B!t!E,'&$&1(1)7!'K!54:)!:J224::!
SJ!t!5J%&4,!'K!J5:J224::KJ(!54:):!
T!t! :J%!'K! 4`E':J,4!A$7:! a5J%&4,!'K! A$7:! K,'%!3$)23! )'!
K$)4b!
3!t!$U4,$@4!152J&$)1'5!E4,1'A!!!!
!
;$7K14(A!4:)1%$)4:!=4,4!@454,$)4A!K',!$((!:E4214:!2'%&154A!
$5A! K',! 4$23! :E4214:! 15A1U1AJ$((7.! 9J,)34,*! =4! 4:)1%$)4A!
54:)!:J224::!&7!),4$)%45)!)7E4!K',!$((!:E4214:!2'%&154A!$5A!
K',! :E4214:! =1)3! ($,@4,! :$%E(4! :1Q4:! a>,4=4,]:! :E$,,'=:*!
U4:E4,! :E$,,'=:*! $5A! @,445O)$1(4A! )'=344:b.!#4! )4:)4A! )34!
5J((!37E')34:4:! )3$)! )34,4!=$:!5'!A1KK4,4524! 15! 2(J)23! :1Q4!
',! 54:)! :J224::! $%'5@! )34! 2'5),'(*! %'=4A*! $5A! A1`14!
3$,,'=4A! E('):.!#4! J:4A! $! 5'5OE$,$%4),12!0,J:?$(O#$((1:!
)4:)! $K)4,! A4)4,%1515@! )3$)! )34! A$)$! =4,4! 5'5O5',%$((7!
A1:),1&J)4A! $5A! 3$A! J54hJ$(! U$,1$524:.!jJ,! ,4g42)1'5! (4U4(!
a?b!=$:!G.G\.!#4!$(:'!2$(2J($)4A!E':)O3'2!E'=4,!$5$(7:1:!aH!
I!?b! K',! $! )='O:$%E(4! )4:)! a0$E$A1$! $5A! ')34,:! FGG\/! C1%!
QJ%>,J5545*!+'(',$A'!6)$)4!Z51U4,:1)7!8,$7&1((!6)$)1:)12$(!
-$&',$)',7*! E4,:'5$(! 2'%%J512$)1'5b! J:15@! )34! K'(('=15@!
4hJ$)1'5"!
!
g?]g@h?b>(D(.a!iW?@(D(?>Xb(W!jHNW>(KU+0*+-1$b-XXk(
!
2008 Shrublands Proceedings 35 NREI XVI
47
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!R34!?!U$(J4! a',!E,'&$&1(1)7!'K!%$?15@!$! )7E4! VV!4,,',b!=$:!
A4)4,%154A! K,'%! )34! 5',%$(! A1:),1&J)1'5! $5A! )34! E'=4,! 'K!
)34!)4:)!aH!I!?b!=$:!A4)4,%154A!&7!:J&),$2)1'5.!!
!
j)34,! 15A12$)',:! 'K! ,4E,'AJ2)1U4! :J224::! 152(JA4A! 2(J)23!
:1Q4*! 4@@! :J224::*! 3$)23! :J224::*! $5A! K(4A@4! :J224::.! R34!
K(4A@4! K$)4! =$:! $EE,'`1%$)4A! &$:4A! '5! )34! (45@)3! 'K! )34!
54:)(15@!E4,1'A*!&J)!K',!%':)!54:):!)34!K15$(!'&:4,U$)1'5!=$:!
$5! 4%E)7! 54:)!=1)3! 5'! :J,4!=$7! )'! A4)4,%154!=34)34,! )34!
54:)! :J224::KJ((7! K(4A@4A! 7'J5@! ',!=$:! A4E,4A$)4A! AJ,15@!
)34! ($:)! )3,44!A$7!15)4,U$(.! VK!54:):!=4,4!4%E)7!&4K',4! )347!
=4,4! 4`E42)4A! )'! K(4A@4*! )347! =4,4! $::J%4A! A4E,4A$)4A.!
9(4A@4! :J224::! =$:! 5')! 2',,42)4A! K',! 4`E':J,4! $5A! =$:!
J:4A!'5(7!$:!$!2'%E$,1:'5!=1)3!54:)!:J224::.!
!
.0&*;*1*+I(A$%&%(
R'!453$524!'J,!J5A4,:)$5A15@!'K!$U1$5!54:)!:J224::!$5A!)34!
%423$51:%! 'K! 54:)! ('::*! =4! 4%E('74A! $,)1K121$(! 54:):.!#4!
J:4A!\!2%!A44E!&7!HG!2%!=1A4!=12?4,!='U45!2$5$,7!54:):!
$5A!E($24A!'54!3$5A%$A4!F.\!2%!('5@!&(J4!2($7!4@@!15!4$23!
54:)!$))$234A!&7!$![!)'!\!2%!:),$5A!'K!K1:315@!(154!)'!E,4U45)!
,4%'U$(!'K!)34!4@@!K,'%!)34!54:).!DAA1)1'5$((7*!=4!$AA4A!$!
+3154:4!hJ$1(!4@@!)'!4$23!54:).!R34!54:):!=4,4!:E,$74A!=1)3!
$!3J%$5!:245)!,4%'U4,!E,1',!)'!E($24%45)!15!)34!K14(A.!
!
V5!FGGd*!15!4$23!'K!)34!)=4(U4!E('):*!=4!E($24A!FG!$,)1K121$(!
54:):! $('5@! )='! ('5@1)JA15$(! ),$5:42):.! S4:):! =4,4! E($24A!
$()4,5$)1U4(7! '5! )34! @,'J5A! $5A! $)! $! 341@3)! 'K! FG! 2%! 15! $!
:3,J&.! S4:)! ('2$)1'5:! $5A! 341@3):! =4,4! 23':45! )'! %1%12!
5$)J,$(! E($24%45)! &7! >,4=4,]:! :E$,,'=:! $5A! U4:E4,!
:E$,,'=:.!D,)1K121$(! 54:):!=4,4! 151)1$((7! E($24A! '5! Fd! CJ54!
FGGd! 15! )='! E('):! $5A! $AA1)1'5$(! 54:):! =4,4! E($24A! '5!
:J&:4hJ45)!A$7:!15!)34!,4%$1515@!E('):.!T$23!$,)1K121$(!54:)!
=$:!2342?4A!$)!N!A$7:!$5A!Hc!A$7:!K',!:1@5:!'K!A1:)J,&$524.!
S4:)! A1:)J,&$524:! 152(JA4A! &')3! E37:12$(! a=15A*! ,$15b! $5A!
$51%$(.! D51%$(:! )3$)! U1:1)4A! 54:):! =4,4! A'2J%45)4A! &7!
4`$%1515@! )44)3! $5A! &1((! %$,?:! 15! 2($7! 4@@:*! ,4%$15:! 'K!
hJ$1(! 4@@:*! $5A!&7! (''?15@! K',! $AA1)1'5$(! :1@5:! $,'J5A! )34!
54:)! a),$2?:*! KJ,fK4$)34,:*! :2$)b.!S4:)! K$)4!=$:! 2($::1K14A! $:!
J5A1:)J,&4A*! J5?5'=5! A1:)J,&$524*! $U1$5! E,4A$)',*! :%$((!
%$%%$(! E,4A$)',*! $5A! %1AO:1Q4A! %$%%$(! E,4A$)',.! R34!
J5?5'=5! A1:)J,&$524! 2$)4@',7! 152(JA4A! 54:):! )3$)! =4,4!
A1:)J,&4A! &J)! )34! 2$J:4! 'K! )34! A1:)J,&$524! =$:! 5')!
A4)4,%154A/!)31:!2$)4@',7!E')45)1$((7!152(JA4A!A4E,4A$)1'5:!
=34,4! 5'! E,4A$)',! :1@5:! =4,4! A4)42)4A! ',! E37:12$(!
A1:)J,&$524:!)'!)34!54:):!'22J,,4A.!
!
V5!$AA1)1'5!)'!'&:4,U$)1'5:!'K!$,)1K121$(!4@@:!$)!54:)!:1)4:*!=4!
$(:'! J:4A! 41@3)! +JAA4&$2?! A1@1)$(! 2$%4,$:! aS'5! R7E12$(*!
V52.*! B$,?! 9$((:*! #V*! 2JAA4&$2?A1@1)$(.2'%b! )'! A4)42)!
E,4A$)',:! $)! $,)1K121$(! 54:):.! R3,44! 'K! )34! 2$%4,$:! =4,4!
E($24A!15!$!2'5),'(!E(')*! )3,44!15!$!A1`14!3$,,'=4A!E(')!$5A!
)='! 2$%4,$:! 15! $! %'=4A! E(').! V5! 2'%E(4)4! A$,?54::! )34!
2$%4,$:!=4,4!2$E$&(4!'K!2$E)J,15@!1%$@4:!&7!J:15@!15K,$,4A!
4%1))4,:!)'!1((J%15$)4!)34!'&g42):!=345!($:4,:!=4,4!),1@@4,4A.!
L'=4U4,*!5'!51@3)!A4E,4A$)1'5!4U45):!=4,4!,42',A4A.!!
!
V5! FGGN*!=4!E($24A! HFG! $,)1K121$(! 54:):! 15! $((! )=4(U4! E('):*!
=1)3!HG!54:):!,$5A'%(7!E($24A!15!:3,J&!('2$)1'5:!=1)315!)34!
E('):! a5'! @,'J5A! 54:):!=4,4! J:4A! 15! FGGNb.! R34! ,$5A'%(7!
E':1)1'54A! 54:):! 34(E4A! )'! ,4AJ24! )34! E')45)1$(! K',! 54:)!
E,4A$)',:!)'!:7:)4%$)12$((7!('2$)4!$!:4,14:!'K!$,)1K121$(!54:):!
('2$)4A!$('5@!$!),$5:42).!R34!54:):!=4,4!E($24A!15!)34!K14(A!
15! %1AOCJ54! $5A! =4,4! %'51)',4A! $:! 15! FGGd.! R=45)7!
>,4=4,]:! :E$,,'=! 54:):! )3$)! =4,4! ('2$)4A! 15! FGGd*! =4,4!
2'((42)4A!$)! )34!45A!'K! )34!FGGd!:4$:'5!$5A!=4,4!A4E('74A!
$:! $,)1K121$(! 54:):! 15! FGGN.! R34:4! 54:):! =4,4! J:4A! )'!
2'%E$,4! 54:)! :J224::! 'K! =12?4,! 54:):! =1)3! ,4$(! >,4=4,]:!
:E$,,'=!54:):.!91U4!'(A!>,4=4,]:!:E$,,'=!54:):!=4,4!E($24A!
15!4$23!'K!)34!K'J,!2'5),'(!E('):.!91U4!+$:1'!;'A4(!6nO[G>!
15K,$,4A! ,4%')4! U1A4'! 2$%4,$:! =4,4! J:4A! )'! %'51)',!
$,)1K121$(! 54:):! 15! FGGN.! R34:4! =4,4! J:4A! 15:)4$A! 'K! )34!
+JAA4&$2?! A1@1)$(! 2$%4,$:*! =3123! A1A! 5')! :J224::KJ((7!
2$E)J,4!$57!E,4A$)',:!$)!54:):!15!FGGd.!!
!
#4! )4:)4A! )34!5J((!37E')34:1:! )3$)! )34,4!=$:!5'!A1KK4,4524!
15!54:)! :J224::!'K! )34!$,)1K121$(!54:):!$%'5@! )34! ),4$)%45):!
J:15@!$!5'5OE$,$%4),12!0,J:?$(O#$((1:!)4:)!=1)3!$!,4g42)1'5!
(4U4(!'K!G.G\.!
!
HP!YVN!(
(
!+#$/0"%8(a*0'(A$%&(V,1+&*,-%(
D!)')$(!'K!HcF!54:):!=4,4!('2$)4A!=1)315!)34!)=4(U4!:$%E(4!
E('):! AJ,15@! )34! )3,44! 74$,! :)JA7.! #4! 2'5AJ2)4A! HM! 54:)!
:4$,234:!15!FGG\!$5A![d!4$23!15!FGGd!$5A!FGGN.!jK!)34!)')$(!
54:):*!FH!=4,4!K'J5A!15!FGG\*!cF!15!FGGd*!$5A!NP!15!FGGN.!
R45! 54:):! 3$A! J5?5'=5! K$)4:! $5A! =4,4! 5')! J:4A! 15! )34!
$5$(7:4:.! S154! :E4214:! $22'J5)4A! K',! $((! 'K! )34! 54:):! =1)3!
>,4=4,]:! :E$,,'=:! A'%15$)15@! adH! 54:):b*! K'(('=4A! &7!
U4:E4,! :E$,,'=:! acc! 54:):b! $5A! @,445O)$1(4A! )'=344:! aHd!
54:):b.!j)34,!54:)15@!:E4214:!=1)315!)34!E('):!152(JA4A!:$@4!
)3,$:34,*!%'J,515@!A'U4*!:$@4!:E$,,'=*!2'%%'5!51@3)3$=?*!
8J551:'5! :$@4O@,'J:4*! $5A!%$(($,A! a)$&(4! Hb.! R='! 3',54A!
($,?!54:):!=4,4!K'J5A!$Ag$245)!)'!E(')!&'J5A$,14:!$5A!54:):!
'K!+($,?]:!5J)2,$2?4,*!5',)34,5!K(12?4,*!2'%%'5!,$U45*!$5A!
D%4,12$5! ?4:),4(!=4,4! ('2$)4A!=1)315! )34! :)JA7! E$:)J,4! 15!
:%$((! K',4:)! E$)234:.! S'! ,'2?! =,45! 54:):! =4,4! ('2$)4A!
A4:E1)4!)34!E,4U$(4524!'K!)31:!&1,A!=1)315!)34!:)JA7!:1)4.!R34!
)3,44! :$@4! :E$,,'=! 54:):! ,4E,4:45)! )34! K1,:)! A'2J%45)4A!
:$@4! :E$,,'=! 54:):! 15!8J551:'5!+'J5)7! $5A! E4,3$E:! '5(7!
)34! :42'5A! A'2J%45)4A! 2$:4! 'K! :$@4! :E$,,'=:! 54:)15@! 15!
+'(',$A'!aD5A,4=:!$5A!<1@3)4,!HPPFb.!
(
2008 Shrublands Proceedings 36 NREI XVI
48
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!N+/I$(@ZS4:)!:4$,2315@!4KK',)!$5A!5J%&4,!$5A!:E4214:!'K!&1,A!54:):!K'J5A!K,'%!FGG\OFGGN!15!)34!6$@4!L45!B$:)J,4!15!)34!
8J551:'5!>$:15*!+'(',$A'.!><6B!t!>,4=4,]:!6E$,,'=*!WT6B!t!W4:E4,!6E$,,'=*!8RRj!t!8,445O)$1(4A!R'=344*!6DRL!t!
6$@4!R3,$:34,*!;jlj!t!;'J,515@!l'U4*!6D86!t!6$@4!6E$,,'=*!+jSV!t!+'%%'5!S1@3)3$=?*!8Z68!t!8J551:'5!6$@4O
@,'J:4*!$5A!;D--!t!;$(($,A.!
.&&0*/"&$( >??E( >??B( >??G( N,&+I(
S4:)!64$,234:! HM! [d! [d! PG!
V51)1$(!S4:)!64$,23! H!CJ54!FGG\! FH!;$7!FGGd! F[!;$7!FGGN! !
T$,(14:)!S4:)!9'J5A! H!CJ54!FGG\! HM!;$7!FGGd! FH!;$7!FGGN! !
+$(2J($)4A!V51)1$)1'5!'K!S4:)15@! FH!;$7!I!WT6B!
!
FP!DE,1(!I!Lj-D!
\!;$7!I!;jlj!
H\!;$7!I!><6B!
\!;$7!I!6DRL!
N!;$7!I!6D86!
HH!;$7!I!WT6B!
!
64$,23!TKK',)! HGc!3'J,:! F\d!3'J,:! F\N.\!3'J,:! dHN.\!3'J,:!
TKK',)!B4,!S4:)! c.P!3'J,:! d.H!3'J,:! [.F!3'J,:! !
R')$(!S4:):! FH! cF! NP! HcF!
><6B! d! HM! [N! dH!ac[~b!
WT6B! M! M! FM! cc!a[H~b!
8RRj! c! \! N! Hd!aHH~b!
6DRL! G! [! c! N!a\~b!
;jlj! G! d! G! d!ac~b!
6D86! H! G! F! [!aF~b!
+jSV! H! F! G! [!aF~b!
8Z68! G! G! H! H!awH~b!
;D--! H! G! G! H!awH~b!
(
)I"&18(!*c$(
8,445O)$1(4A! )'=344:! 3$A! )34! ($,@4:)! 'U4,$((! %4$5! 2(J)23!
:1Q4! a[.P! 4@@:b*! K'(('=4A! &7! U4:E4,! :E$,,'=:! $5A! :$@4!
)3,$:34,:! a[.N!4@@:b.!>,4=4,]:!:E$,,'=:!3$A!$!%4$5!2(J)23!
:1Q4! 'K! [.\! 4@@:.! R34! ($,@4:)! 2(J)23! =$:! \! 4@@:! K',! :$@4!
)3,$:34,:! $5A! U4:E4,! :E$,,'=:.! 6$@4&,J:3! &1,A:! )7E12$((7!
($1A![!',!c!4@@:!=1)3!c!4@@!2(J)234:!&415@!)34!%':)!K,4hJ45)!
a)$&(4!Fb.!
!
+(J)23!:1Q4!A1A!5')!A1KK4,!:1@51K12$5)(7!$%'5@!),4$)%45):!K',!
)34! )3,44! %':)! $&J5A$5)! 54:)15@! &1,A:! 15! )34! :)JA7!
a>,4=4,]:! :E$,,'=:*! U4:E4,! :E$,,'=:*! $5A! @,445O)$1(4A!
)'=344:b.!>,4=4,]:!:E$,,'=:!)45A4A!)'!54:)!15!2'5),'(!E('):!
%',4! )3$5!%423$512$((7! ),4$)4A!E('):*!=34,4$:! )34!5J%&4,!
'K!U4:E4,!:E$,,'=!54:):!=$:!31@34:)! 15!%'=4A!E('):.!61`)7!
E4,245)! 'K! @,445O)$1(4A! )'=344! 54:):!=4,4! ('2$)4A! 15! A1`14!
3$,,'=!E('):.!S'!A1KK4,4524!15!2(J)23!:1Q4!$%'5@!),4$)%45):!
=$:!'&:4,U4A!K',!@,445O)$1(4A! )'=344:!$5A!2(J)23!:1Q4:!K',!
>,4=4,]:! :E$,,'=:! $5A! U4:E4,! :E$,,'=:! =4,4! :1%1($,!
$%'5@!),4$)%45):!a)$&(4![b.!
!
H$70,'"1&*6$(!"11$%%(
jK! )34! H[F! 54:):*! HHG! 54:):! aM[.[! E4,245)b! :J224::KJ((7!
3$)234A!$)! (4$:)!'54!4@@!a$EE$,45)!54:)!:J224::b.!jK!)34!FF!
J5:J224::KJ(! 54:):*! HG! ac\! E4,245)b! =4,4! U4:E4,! :E$,,'=!
$5A! M! a[d! E4,245)b! =4,4! >,4=4,]:! :E$,,'=! 54:):.! W4:E4,!
:E$,,'=:!3$A!)34!31@34:)!,$)4:!'K!54:)!('::.!
!
R$?15@! 15)'! $22'J5)! 4`E':J,4! )1%4*! )34! 'U4,$((! ;$7K14(A!
54:)! :J224::! 4:)1%$)4!=$:!NH.d!E4,245)! a$((! :E4214:! $5A!$((!
74$,:b.! >,4=4,]:! :E$,,'=:! 3$A! )34! 31@34:)! ;$7K14(A! 54:)!
:J224::!,$)4!aMH.M!E4,245)*!(!t!\db*!K'(('=4A!&7!@,445O)$1(4A!
)'=344:! $)! NN.P! E4,245)! a(! t! H\b.! W4:E4,! :E$,,'=:! 3$A! $!
,4($)1U4(7! ('=! 54:)! :J224::! ,$)4! 'K! \c.F! E4,245)! a(! t! cGb.!
R34! ')34,! :E4214:! 3$A! :$%E(4! :1Q4:! ('=4,! )3$5! N! $5A!
4:)1%$)4:!'K!54:)!:J224::!=4,4!J5,4(1$&(4!a)$&(4!cb.!!
!
jK! )34!cdG!4@@:! ($1A!&7!$((! :E4214:! 15!H[F!54:):*![cM!4@@:!
3$)234A! a4@@! :J224::! t! N\.d! E4,245)b.! R34! E4,245)$@4! 'K!
4@@:!)3$)!3$)234A!K,'%!54:):!)3$)!=4,4!:J224::KJ(!:4,U4:!$:!
$5!15A4`!'K!4@@!U1$&1(1)7.!jU4,$((*!4@@!U1$&1(1)7!4`244A4A!PG!
E4,245)!a)$&(4!cb.!
(
R34!)')$(!54:)!K$1(J,4!aE4,245)$@4!'K!54:)!$))4%E):!15!=3123!
5'! 7'J5@! =4,4! E,'AJ24Ab! =$:! [M! E4,245)! K',! $((! :E4214:!
2'%&154A.!TU4,7!2'%%'5!51@3)3$=?!$5A!:$@4!)3,$:34,!54:)!
E,'AJ24A! 7'J5@*!=31(4! )')$(! 54:)! K$1(J,4!=$:! Hd.N! E4,245)!
K',! %'J,515@! A'U4:*! [F.H! E4,245)! K',! >,4=4,]:! :E$,,'=:*!
[[.[! E4,245)! K',! :$@4! :E$,,'=:*! [M.\! E4,245)! K',! @,445O
)$1(4A!)'=344:*!$5A!\\.\!E4,245)!K',!U4:E4,!:E$,,'=:.((
(
A$%&(!"11$%%(/3(N0$+&<$-&(
jU4,$((! 54:)! :J224::! K',! $((! :E4214:! 2'%&154A! 15!FGGd!$5A!
FGGN*! )34! )='! E':)O),4$)%45)! 74$,:*! A1A! 5')! A1KK4,! &7!
),4$)%45)! a0,J:?$(O#$((1:! ?! t! G.dNFb.! >,4=4,]:! :E$,,'=:!
3$A! )34!31@34:)!54:)! :J224::! 15!A1`14!3$,,'=!E('):! aG.PHdb*!
=34,4$:! U4:E4,! :E$,,'=:! 3$A! )34! 31@34:)! 54:)! :J224::! 15!
2'5),'(! E('):! aG.NG[b.! S'54)34(4::*! A1KK4,4524:! =1)315!
:E4214:!$%'5@!),4$)%45):!=4,4!5')!:1@51K12$5)!a)$&(4!\b.!
(
2008 Shrublands Proceedings 37 NREI XVI
49
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!N+/I$(>Z+'%E$,1:'5!'K!%4$5!2(J)23!:1Q4!$%'5@!$U1$5!:E4214:!$5A!$2,'::!74$,:!15!)34!6$@4!L45!B$:)J,4!15!)34!8J551:'5!
>$:15*! +'(',$A'! a? ?! ! t! %4$5! 2(J)23! :1Q4*! (! t! 5J%&4,! 'K! 54:):*! ,$5@4! t! U$,1$&1(1)7! 15! 2(J)23! :1Q4! $%'5@! 54:):b.! ><6B! t!
>,4=4,]:!6E$,,'=*!+jSV!t!+'%%'5!S1@3)3$=?*!8RRj!t!8,445O)$1(4A!R'=344*!;jlj!t!;'J,515@!l'U4*!6DRL!t!6$@4!
R3,$:34,*!6D86!t!6$@4!6E$,,'=*!WT6B!t!W4:E4,!6E$,,'=.!
!7$1*$%( >??E+( >??B( >??G( Q6$0+II(
><6B!
? ?!!t[.\! (!t!F! ? ?!!t![.d! (!t!HM! ? ?!!t![.c! (!t![F! ? ?!!t![.\! (!t!\F!
<$5@4!t!H!a[Ocb2? <$5@4!t!F!aFOcb? <$5@4!t!F!aFOcb? <$5@4!t!F!aFOcb?
WT6B!
? ?!!t![.N\! (!t!c! ? ?!!t![.M! (!t!M! ? ?!!t![.N! (!t!Fc! ? ?!!t![.N! (!t![\!
<$5@4!t!H!a[Ocb? <$5@4!t!H!a[Ocb? <$5@4!t!F!a[O\b? <$5@4!t!F!a[O\b?
8RRj!
? ?!!t![.\! (!t!F! ? ?!!t!c.G! (!t!c! ? ?!!t!c.G! (!t!d! ? ?!!t![.P! (!t!HF!
<$5@4!t!H!a[Ocb? <$5@4!t!G!acb? <$5@4!t!G!acb? <$5@4!t!H!a[Ocb?
6DRL! S'!S4:):!
? ?!!t![.N! (!t![! ? ?!!t![.M! (!t!c! ? ?!!t![.N! (!t!N!
<$5@4!t!H!a[Ocb? <$5@4!t!F!a[O\b? <$5@4!t!F!a[O\b?
;jlj! S'!S4:):!
? ?!!t!F! (!t!d!
S'!S4:):!
? ?!!t!F! (!t!d!
<$5@4!t!G!aFb? <$5@4!t!G!aFb?
6D86!
? ?!!t![! (!t!H&!
S'!S4:):!
? ?!!t![.\! (!t!F! ? ?!!t![.[! (!t![!
<$5@4!t!G!a[b? <$5@4!t!H!a[Ocb? <$5@4!t!H!a[Ocb?
+jSV!
? ?!!t!F! (!t!H&! ? ?!!t!F! (!t!F!
S'!S4:):!
? ?!!t!F! (!t![!
<$5@4!t!G!aFb? <$5@4!t!G!aFb? <$5@4!t!G!aFb?
$S4:)!%'51)',15@!15!FGG\!=$:!(1%1)4A!$5A!)')$(!5J%&4,!'K!54:):!=1)3!?5'=5!2(J)23!:1Q4:!=$:!:%$((!!
&#34,4!:$%E(4!:1Q4!1:!H*!)34!2(J)23!:1Q4:!$,4!5')!%4$5:!
2<$5@4!t!%$`1%J%!2(J)23!:1Q4!I!%151%J%!2(J)23!:1Q4!aU$,1$)1'5!15!U$(J4:!'K!2(J)23!:1Q4!:3'=5!15!E$,45)34:4:b!!
!
A$%&(9+*I"0$(
jK! )34! J5:J224::KJ(! 54:):*! ($2?! 'K! 3$)2315@! 'K! $57! 4@@:!
=1)315!$!54:)!=$:!AJ4!E,1%$,1(7!)'!A4E,4A$)1'5.!V5!FGGd*!NH!
E4,245)!'K!)34!J5:J224::KJ(!54:):!=4,4!A4E,4A$)4A*!=34,4$:!
15!FGGN*!NN!E4,245)!'K!J5:J224::KJ(!54:):!=4,4!A4E,4A$)4A.!
R34! ,4%$1515@! 54:):! =4,4! $&$5A'54A! ',! 2'5)$154A!
J53$)234A!4@@:.!!
!
V5!@454,$(*!:$@4&,J:3!&1,A:!=4,4!:(1@3)(7!%',4!UJ(54,$&(4!)'!
54:)! ('::4:! AJ,15@! )34! 54:)(15@! E4,1'A! )3$5! AJ,15@! )34! 4@@!
:)$@4.! 9',! >,4=4,]:! :E$,,'=:*! H[.F! E4,245)! 'K! )')$(! 54:):!
E,1',! )'! 3$)2315@! K$1(4A*! =34,4$:! HM.P! E4,245)! 'K! $2)1U4!
54:):! $K)4,! 3$)2315@! K$1(4A.! W4:E4,! :E$,,'=:! (':)! FN.M!
E4,245)! 'K! 54:):! 15! )34! 4@@! :)$@4! $5A! $@$15! AJ,15@! )34!
54:)(15@! :)$@4.! 8,445O)$1(4A! )'=344:! 4`E4,14524A! $! H\.c!
E4,245)! ('::! 'K! 2(J)234:! AJ,15@! 152J&$)1'5*! 2'%E$,4A! )'!
F[.H!E4,245)!'K!54:):! (':)!AJ,15@!54:)(15@.!;'J,515@!A'U4:!
(':)!'54!'K!:4U45!aHc.[!E4,245)b!54:):!AJ,15@!)34!4@@!:)$@4*!
&J)!A1A!5')! (':4!$57!54:):!AJ,15@! )34!54:)(15@!E4,1'A.!6$@4!
:E$,,'=:!A1A!5')! (':4!$57!54:):!AJ,15@! 152J&$)1'5!$5A! (':)!
'54!'K!)3,44!54:):!AJ,15@!)34!54:)(15@!:)$@4.!!
!
9I$'#*-#(!"11$%%(
jK! )34! HFH! )')$(! 54:):! =1)3! ?5'=5! K(4A@4! K$)4! a152(JA4:!
54:):! )3$)! A1A! 5')! 3$)23! $)! (4$:)! '54! 4@@b*! N\! 54:):! adF.G!
E4,245)b! K(4A@4A! 7'J5@.! jK! )34! Fc! )')$(! 54:)! K$1(J,4:!
&4)=445!3$)23!$5A!K(4A@15@*!Pd!E4,245)!aF[!54:):b!K$1(4A!AJ4!
)'!A4E,4A$)1'5.!R34!,4%$1515@!54:)!=$:!$&$5A'54A.!V5!FGGd*!
[F! 'K! )34! cF! )')$(! 54:):! K(4A@4A! 7'J5@! :J224::KJ((7! aNd!
E4,245)b*!=34,4$:! 15!FGGN*!c[!'K! )34!NM! )')$(!54:):! K(4A@4A!
7'J5@!a\\!E4,245)b.!!
!
.0&*;*1*+I(A$%&(!&"'*$%(
>42$J:4!)34,4!=$:!5'!A1KK4,4524!15!)34!5J%&4,!'K!4`E':J,4!
A$7:! $%'5@! $,)1K121$(! 54:):*! )34! $EE$,45)! 54:)! :J224::!
4:)1%$)',!=$:!J:4A!)'!A4)4,%154!54:)!:J224::.!S4:)!:J224::!
=$:!:1%1($,!$%'5@!),4$)%45):!K',!$,)1K121$(!54:):!',!&4)=445!
@,'J5A! $5A! :3,J&! 54:):! a)$&(4! db.! S4:)! :J224::! 'K! '(A!
>,4=4,]:! :E$,,'=]:! 54:):! =$:! 31@34,! )3$5! 2'%%4,21$((7!
E,'AJ24A!=12?4,!54:):!a&J)!5')!:1@51K12$5)(7b.!!
!
jK!)34![MG!$,)1K121$(!54:):*!\H.[!E4,245)!=4,4!A4E,4A$)4A.!jK!
)34:4! HPH! A4E,4A$)4A! 54:):*! Nd.c! E4,245)! =4,4! A4E,4A$)4A!
&7! :%$((! %$%%$(:! &$:4A! '5! 4`$%15$)1'5! 'K! 2($7! $5A!
+3154:4! hJ$1(! 4@@:.! R34! :%$((!%$%%$(!=3':4! )44)3!%':)!
'K)45! %$)234A! )34! %$,?:! '5! )34! 2($7! 4@@:! $5A! )3$)! =$:!
2$E)J,4A! 15! )34! $2)! 'K! A4E,4A$)1'5! J:15@! 15K,$,4A! U1A4'!
2$%4,$:!=$:!)34!(4$:)!231E%J5?!a>'2-'*+2-(-2$*b.!!
!
T:!)Y!!:QA(
!
A$%&(!"11$%%(,;(!+#$/0"%8(a*0'%(
S4:)! :J224::! 'K! :$@4&,J:3! &1,A:! 15! )34! 8J551:'5! >$:15*!
+'(',$A'! U$,14A! $%'5@! :E4214:! &J)! =4,4! :1%1($,! $%'5@!
),4$)%45):.! jJ,! E,4A12)1'5! )3$)! :$@4&,J:3! &1,A:! ='J(A!
4`E4,14524! ,4AJ24A! 54:)15@! :J224::! 15! )34! :3',)O)4,%!
,4:E'5:4! )'! %423$512$(! ),4$)%45):! 15! :$@4&,J:3! =$:! 5')!
:JEE',)4A.!L'=4U4,*!'J,!E':)O3'2!E'=4,!$5$(7:1:! ,4U4$(4A!
('=!E'=4,!)'!E,')42)!$@$15:)!R7E4!VV!T,,',:!aB'=4,!t!H!I!?!
t! G.Gdb.! R34,4K',4*! 1K! )34! 5J((! 37E')34:1:! 1:! ,4g42)4A! a5'!
A1KK4,4524! 15! 54:)15@! E4,K',%$524! $%'5@! ),4$)%45):b! =4!
='J(A! A'! :'! =1)3! $! Pc! E4,245)! E,'&$&1(1)7! )3$)! )34! 5J((!
37E')34:1:! =$:! 5')! ),J4.! R34,4K',4*! )34! EOU$(J4:! K,'%! )34!
0,J:?$(O#$((1:! )4:):! :3'J(A! &4! $EE(14A! =1)3! @,4$)! 2$J)1'5!
$5A! 2'52(J:1'5:! 15K4,,4A! K,'%! )34:4! A$)$! :3'J(A! $(:'! &4!
2$J)1'5$,7!
2008 Shrublands Proceedings 38 NREI XVI
50
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!;423$512$(! ),4$)%45):! =4,4! A'54! )'! (1%1)! A1:)J,&$524!
=1)315! )34! ),4$)4A! $,4$! )'! $EE,'`1%$)4(7! '54! )31,A! 'K! )34!
($5A:2$E4! a$)! ,4($)1U4(7! :%$((! :2$(4:! I! 34,4! d! 3$b.! R34!
,4%$1515@!:$@4&,J:3!$(('=4A!$A4hJ$)4!54:)15@!:),J2)J,4!K',!
&1,A:! )'!:J224::KJ((7! 153$&1)! )34:4! ),4$)%45)!:1)4:.!R3$)! )34!
K,$@%45)$)1'5! 'K! )34! :$@4&,J:3! &7! %423$512$(! ),4$)%45):!
A1A! 5')! (4$A! )'! 31@34,! 54:)! ('::4:! 'U4,! 2'5),'(:! %$7! &4!
4`E($154A!&7!)34!($2?!'K!54:)!E$,$:1)4:!15!)34!:)JA7!$,4$!a5'!
&,'=5O34$A4A!2'=&1,A:b!$5A!)34!($2?!'K!$U1$5!E,4A$)',:!$)!
)34! :1)4.! -'@@4,34$A! :3,1?4:! a7'(-$*+ &$)5;-<-'($*b! 3$U4!
&445!1%E(12$)4A!$:!$!E,1%4!$U1$5!54:)!E,4A$)',!'K!>,4=4,]:!
:E$,,'=:*! :$@4! :E$,,'=:*! $5A! :$@4! )3,$:34,:! a<475'(A:!
HPNP*!HPMHb*!3'=4U4,*!5'!('@@4,34$A!:3,1?4:!=4,4!'&:4,U4A!
15! 6$@4345! B$:)J,4! AJ,15@! )34! )3,44! 74$,! :)JA7! E4,1'A.!
9J,)34,*! 2'%%'5! ,$U45:! a35#;$*+ <5#'Qb! $5A! &($2?O&1((4A!
%$@E14:! aF-<'+ ?-<'b! =4,4! E,4:45)*! &J)! $22',A15@! )'! 'J,!
$,)1K121$(!54:)!A$)$*!)34:4!&1,A:!,$,4(7!A4E,4A$)4A!54:):.!!
!
-$2?! 'K! 54:)! E$,$:1)1:%! $5A! $U1$5! E,4A$)',:! %$7! $(:'!
4`E($15! )34! ,4($)1U4(7! 31@3! 54:)! :J224::! '&:4,U4A! 15! )31:!
:)JA7.!9',!$((!:E4214:!2'%&154A*! )34!;$7K14(A!54:)!:J224::!
4:)1%$)4! =$:! NH.d! E4,245)! a)$&(4! cb.! DEE,'`1%$)4(7! MF!
E4,245)! 'K! >,4=4,]:! :E$,,'=! 54:):! 3$)234A! $)! (4$:)! '54!
7'J5@!:J224::KJ((7!15!'J,!:)JA7!2'%E$,4A!)'!HM!E4,245)! 15!
S4U$A$! $5A! PG! E4,245)! 15!j,4@'5! a<')45&4,,7! $5A!#415:!
HPMPb.! 9',! U4:E4,! :E$,,'=:*! 54:)! :J224::! ,$5@4A! K,'%! HH!
E4,245)! 15!;1231@$5!a0,J4@4,!HPMHb! )'![N!E4,245)! 15! V'=$!
aB$))4,:'5! $5A! >4:)! HPPdb! )'! \c! E4,245)! 15! #$:315@)'5!
aC'54:! $5A!+',54(7! FGGFb*! 2'%E$,4A! )'! \c! E4,245)! 15! 'J,!
:)JA7.!6$@4!)3,$:34,:!15!VA$3'!3$A!$!N[!E4,245)!54:)!:J224::!
a<475'(A:!$5A!<123!HPNMb*!2'%E$,4A!)'!HGG!E4,245)!a(!t!Nb!
15! 'J,! :)JA7.! 8,445O)$1(4A! )'=344:! 15! D,1Q'5$! 3$A! $! 54:)!
:J224::! 'K! \\! E4,245)! al'&&:! $5A!')34,:! HPPMb*! 2'%E$,4A!
)'! NM! E4,245)! 15! 'J,! :)JA7.! L1@34,! 54:)! :J224::! 15! )34!
8J551:'5! >$:15! %$7! &4! $)),1&J)4A! )'! 'U4,$((! &4))4,!
42':7:)4%! 34$()3! 'K! )34! :3,J&:)4EE4! 34,4! )3$5! 15! ')34,!
,4@1'5:!'K!)34!:$@4&,J:3!&1'%4.!!!
!
>1,A:! 15! )34! :$@4&,J:3! 42':7:)4%! K$24! 31@3! ,$)4:! 'K!
E,4A$)1'5! '5! 54:):! E,1%$,1(7! &7! ')34,! &1,A:! :J23! $:!
('@@4,34$A! :3,1?4:*! 2'%%'5! ,$U45:*! $5A! &($2?O&1((4A!
%$@E14:!al'&&:!$5A!')34,:!HPPM/!C'54:!$5A!+',54(7!FGGF/!
;$,)15! $5A! +$,(:'5! HPPM/! <475'(A:! $5A! ')34,:! HPPP/!
<')45&4,,7!$5A!#145:!HPMP/!<')45&4,,7!$5A!')34,:!HPPPb.!
D! U$,14)7! 'K! :5$?4:! 3$U4! $(:'! &445! '&:4,U4A! A4E,4A$)15@!
&1,A! 54:):! 15! )34! :$@4&,J:3*! 2314K! $%'5@! )34%! )34! @'E34,!
:5$?4! aF-0$5?"-*+ 2/&'(5&/$<$*b.! #4:)4,5! @$,)4,! :5$?4:!
=4,4! '&:4,U4A! '22$:1'5$((7! 15! 'J,! :)JA7! E('):*! &J)!=4! A1A!
5')! A'2J%45)! A4E,4A$)1'5! &7! )34%.! ;$%%$(:! :J23! $:!
:?J5?:*! =4$:4(:*! $5A! @,'J5A! :hJ1,,4(:! $,4! 1%E',)$5)! 54:)!
E,4A$)',:!al'&&:!$5A!')34,:!HPPM/!C'54:!$5A!+',54(7!FGGF/!
;$,)15! $5A! +$,(:'5! HPPM/! <475'(A:! $5A! ')34,:! HPPP/!
<')45&4,,7! $5A! ')34,:! HPPPb.! R'=5:45A]:! @,'J5A! :hJ1,,4(!
a!?/#25?"-&$*+05,(*/()--b!3$:!'K)45!&445!21)4A!$:!)34!%':)!
:1@51K12$5)! :%$((! %$%%$(! 54:)! E,4A$)',! a<')45&4,,7! $5A!
#415:!HPMPb.!R34! (4$:)! 231E%J5?!=$:! 21)4A! $:! $! E')45)1$(!
E,4A$)',! 'K! >,4=4,]:! :E$,,'=:*! :$@4! :E$,,'=:*! $5A! :$@4!
)3,$:34,:! aB4)4,:'5! $5A!>4:)! HPMN/!<')45&4,,7! $5A!#415:!
HPMPb!$5A!'K!,'2?!=,45:!a-'=)34,!$5A!')34,:!FGGGb.!V5!'J,!
:)JA7*! =4! 2$E)J,4A! (4$:)! 231E%J5?:! 45)4,15@! $5A! ,'&&15@!
$,)1K121$(!54:):!'5!15K,$,4A!U1A4'.!;':)!'K!)34!)44)3!%$,?:!15!
)34! 2($7! 4@@:!=4,4! $)),1&J)4A! )'! )34! (4$:)! 231E%J5?.! l44,!
%124!$,4!E,'&$&(7!)34!%':)!$&J5A$5)!:%$((!%$%%$(!15!)34!
8J551:'5!>$:15!I!$EE,'`1%$)4(7!HH!)'!cG!%1((1'5!4:)1%$)4A!
15!FGGc!aR3,1K)!$5A!;$@44!FGG\b.!D()3'J@3!A44,!%124!3$U4!
&445! 1A45)1K14A!$:!54:)!E,4A$)',:! a<'@4,:!$5A!')34,:!HPPNb!
$5A! ,42',A4A! '5! U1A4'! ,$1A15@! &1,A! 54:):! aB14)Q! $5A!
8,$5K',:! FGGGb*! )347!=4,4! 5')! ,42',A4A! '5! U1A4'! 45)4,15@!
$5A!,'&&15@!$,)1K121$(!54:):!15!'J,!:)JA7.!9J,)34,*!#7'%15@!
a!?/#25?"-&$*+ /&/6'(*b! $5A! @'(A45O%$5)(4A! @,'J5A!
:hJ1,,4(:! a!?/#25?"-&$*+ &'0/#'&-*b! =4,4! E,4:45)*! &J)! 5'!
A1,42)!4U1A4524! )3$)!41)34,!'K! )34:4!:E4214:! ,'&&4A!54:):!',!
?1((4A! &1,A:! =$:! '&:4,U4A.! lJ,15@! 'J,! :)JA7*! (4$:)!
231E%J5?:!$EE4$,4A! )'!&4! )34!%':)! :1@51K12$5)!E,4A$)',!'K!
:$@4&,J:3!&1,A!54:):.!!
N+/I$(FZ+'%E$,1:'5!'K!%4$5!2(J)23!:1Q4!as!:)$5A$,A!4,,',b!$5A!:$%E(4!:1Q4:!$%'5@!),4$)%45):!K',!)34!)3,44!%':)!E,'(1K12!
54:)15@!&1,A:!15!)34!6$@4!L45!B$:)J,4!:)JA7!$,4$!15!)34!8J551:'5!>$:15*!+'(',$A'!a? ?!!t!%4$5!2(J)23!:1Q4!s!:)$5A$,A!4,,',*!(!t!
5J%&4,!'K!54:):*!,$5@4!t!U$,1$&1(1)7!15!2(J)23!:1Q4!$%'5@!54:):b.!D!5'5OE$,$%4),12!0,J:?$(O#$((1:!:)$)1:)12!=$:!J:4A!)'!)4:)!
)34!5J((!37E')34:1:! )3$)!2(J)23!:1Q4!A1A!5')!A1KK4,!$%'5@!),4$)%45):.!><6B!t!>,4=4,]:!6E$,,'=*!WT6B!t!W4:E4,!6E$,,'=*!
8RRj!t!8,445O)$1(4A!R'=344.!
!7$1*$%( ),-&0,I( T*O*$(R+00,4( S,4$'( 20"%\+IDM+II*%(
><6B! ? ?!!t![.\N!s!G.H[!
(!t!FH!
<$5@4!t!F!aFOcb$!
? ?!!t![.\G!s!G.H\!
(!t!Hd!
<$5@4!t!F!aFOcb!
? ?!!t![.cG!s!G.Hd!
(!t!H\!
<$5@4!t!F!aFOcb!
?!t!G.[Hc!
8RRj! ? ?!!t!c.G!
(!t!F!
<$5@4!t!G!acb!
? ?!!t!c.G!
(!t!d!
<$5@4!t!G!acb!
? ?!!t!c.G!
(!t!F!
<$5@4!t!G!acb!
6$%E(4!61Q4!)''!6%$((!
WT6B! ? ?!!t![.NM!s!G.FF!
(!t!P!
<$5@4!t!F!a[O\b!
? ?!!t![.N\!s!G.Hd!
(!t!M!
<$5@4!t!H!a[Ocb!
? ?!!t![.dc!s!G.HN!
(!t!Hc!
<$5@4!t!F!a[O\b!
?!t!G.P\F!
$<$5@4!t!%$`1%J%!2(J)23!:1Q4!I!%151%J%!2(J)23!:1Q4!aU$,1$)1'5!15!U$(J4:!'K!2(J)23!:1Q4!:3'=5!15!
E$,45)34:4:b!!!
(
(
2008 Shrublands Proceedings 39 NREI XVI
51
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!N+/I$([Z;$7K14(A!54:)!:J224::*!4@@!:J224::*!4@@!U1$&1(1)7!$5A!)')$(!54:)!K$1(J,4!,$)4:!'U4,$((!$5A!K',! 15A1U1AJ$(!:$@4&,J:3!
'&(1@$)4!$5A!54$,!'&(1@$)4!:E4214:!54:)15@!15!)34!6$@4!L45!B$:)J,4!'K!)34!8J551:'5!>$:15*!+'(',$A'*!FGG\!)'!FGGN.!6$%E(4!
:1Q4!K',!4@@!U1$&1(1)7!152(JA4:!'5(7!)34!5J%&4,!'K!:J224::KJ(!54:):*!=34,4$:!K',!)')$(!54:)!K$1(J,4!:$%E(4!:1Q4!1:!)34!5J%&4,!'K!
54:):!=1)3!?5'=5!K$)4*!$5A!K',!')34,!U$,1$&(4:!:$%E(4!:1Q4!1:!)34!)')$(!5J%&4,!'K!54:):.!><6B!t!>,4=4,]:!6E$,,'=*!+jSV!t!
+'%%'5!S1@3)3$=?*!8RRj!t!8,445O)$1(4A! R'=344*!;jlj!t!;'J,515@!l'U4*! 6DRL!t! 6$@4! R3,$:34,*! 6D86!t! 6$@4!
6E$,,'=*!WT6B!t!W4:E4,!6E$,,'=.!
!7$1*$%( !+<7I$(!*c$(
W-"</$0(,;(-$%&%X(
S+3;*$I'(A$%&(
!"11$%%(P%&*<+&$(
P##(!"11$%%( P##(U*+/*I*&3( N,&+I(A$%&(
9+*I"0$(
jU4,$((!I!$((!
:E4214:!2'%&154A!
H[F! G.NHd! N\.d~!
'K!cdG!4@@:*![cM!3$)234A!
PF.N~!
(!t!HHG!
[M~!
!
6DRL! N! H.GGG! HGG~!
HGG~!
(+t!N!
G~!
(!t!N!
+jSV! [! H.GGG! HGG~!
HGG~!
(!t![!
G~!
(!t![!
6D86! [! H.GGG! MG.G~! MG.G~!
(!t![!
[[.[~!
(!t![!
><6B! \d! G.MHM! MF.[~! P[.\~!
(!t!cP!
[F.H~!
(!t!\[!
8RRj! H\! G.NNP! M[.G~!
PG.G~!
(!t!H[!
[M.\~!
(!t!H[!
;jlj! d! G.\MM! M[.[~!
HGG~!
(!t!\!
Hd.N~!
(!t!d!
WT6B! cG! G.\cF! d\.G~! M\.d~!
(!t![G!
\\.\~!
(!t![d!
N+/I$( EZ;$7K14(A! 54:)! :J224::! 4:)1%$)4:! K',! 2'5),'(*! A1`14! 3$,,'=*! $5A! %'=4A! E('):! 15! )34! 6$@4! L45! B$:)J,4! 15! )34!
8J551:'5!>$:15*!+'(',$A'*!FGGd!$5A!FGGN.!><6B!t!>,4=4,]:!6E$,,'=*!WT6B!t!W4:E4,!6E$,,'=*!$5A!8RRj!t!8,445O)$1(4A!
R'=344.!
!7$1*$%( ),-&0,I( T*O*$(R+00,4( S,4$'( 20"%\+IDM+II*%(
D((!6E4214:!aE('):!
!!!!E''(4Ab!B!t!HHP! G.MG
$! G.NP! G.NG! !
D((!:E4214:!aE('):!!
!!!!J5E''(4Ab!B!t!HF! G.N[! G.MH! G.d\! ?!t!G.dNF!
<$5@4!'K!W$(J4:! G.[P!I!H.G! G.\c!I!H.G! G.dH!I!G.NH! !
6)$5A$,A!T,,',! G.H[d! G.HHc! G.GFN! !
+W&! [N.[~! FM.[~! M.\~! !
B(')!H! !!+H!t!G.MP!a(!t!Hcb! !!!!lH!t!H.G!a(!t!Mb! !!!;H!t!G.dH!a(!t!H\b! !
B(')!F! !!+F!t!H.G!a(!t!cb! !!!!lF!t!G.\c!a(!t!HGb! !!!;F!t!G.dH!a(!t!Nb! !
B(')![! !!+[!t!G.[P!a(!t!Nb! !!!!l[!t!G.NG!a(!t!Hdb! !!!;[!t!G.NH!a(!t!HHb! !
B(')!c! !!+c!t!G.dc!a(!t!Hcb! !!!!lc!t!H.G!a(!t!Fb! !!!;c!t!G.NG!a(!t!HFb! !
6$%E(4!61Q4! [P! [d! c\! !
0&9:#)*6!;)4(!7+$$)44!:.2!<%2))!0.4(!=1+'6&'(!75)$#)4+
><6B! !!!!!G.NPH!a(!t!FFb! !!!!!!G.PHd!a(!t!Hdb! !!!!!G.NcG!a(!t!Hdb! ?!t!G.\FP!
WT6B! !!!!!G.NG[!a(!t!HGb! !!!!!!G.cc\!a(!t!Pb! !!!!!G.cMN!a(!t!HNb! ?!t!G.N\[!
8RRj! !!!!!G.\Gc!a(!t![b! !!!!!!H.GG!a(!t!db! !!!!!H.GG!a(!t![b! 5.$.!
$>'(A!5J%&4,:!,4E,4:45)15@!)34!;$7K14(A!54:)!:J224::!4:)1%$)4:!K',!$((!:E4214:!2'%&154A!=4,4!2$(2J($)4A!&7!E''(15@!
$((!K'J,!,4E(12$)4:!=1)315!4$23!),4$)%45)!aB!t!HHPb*!)34!5'5O&'(A!5J%&4,:!,4E,4:45)!)34!%4$5:!'K!)34!K'J,!),4$)%45):!
aB!t!HFb.!!!
&+W!1:!)34!2'O4KK12145)!'K!U$,1$)1'5!2$(2J($)4A!$:!)34!:)$5A$,A!A4U1$)1'5!A1U1A4A!&7!)34!%4$5!%J()1E(14A!&7!HGG.!
(
S+-+#$<$-&(+-'(H$%$+018(:<7I*1+&*,-%(
<4($)1U4(7! (1))(4! 15K',%$)1'5! 1:! $U$1($&(4! ,4@$,A15@!
,4:E'5:4:!'K!:$@4&,J:3!&1,A:!)'!,4:)',$)1'5!$5A!%$5$@4%45)!
4KK',):! 15! )34! :$@4&,J:3! :)4EE4! 42':7:)4%.! ;':)! :)JA14:!
%4$:J,15@! &1,A! ,4:E'5:4! )'! $()4,$)1'5:! 'K! :$@4&,J:3! =4,4!
$::'21$)4A!=1)3!:$@4&,J:3!),4$)%45):!15)45A15@!)'!^1%E,'U4_!
:$@4&,J:3! K',! (1U4:)'2?! K',$@15@! a>,$J5! $5A! ')34,:! HPNdb.!
V5! @454,$(*! )34! ,4:J()! 'K! )34:4! ($,@4! :2$(4! &J,5:*! :E,$715@!
'E4,$)1'5:*! ',! %423$512$(! E,'g42):! =$:! $! A42(154! 15! :3,J&!
A4E45A45)! &1,A! :E4214:.! 9',! 4`$%E(4*! >,4=4,]:! :E$,,'=:!
A42(154A! \c! E4,245)! )34! 74$,! K'(('=15@! 34$U7! $EE(12$)1'5!
F*cOl! :E,$715@! '5! $! Hd! 3$! acG! $2b! E(')! 15!;'5)$5$! a>4:)!
HPNFb! $5A! K1U4! 74$,:! E':)O),4$)%45)*! $K)4,! :3,J&:! A14A*!
>,4=4,]:!:E$,,'=:!=4,4!$(%':)!2'%E(4)4(7!$&:45)!K,'%!)34!
:)JA7!:1)4!aB7,$3!$5A!C',@45:'5!HPNcb.!61%1($,(7*!>,4=4,]:!
:E$,,'=:! '5! $! [F! 3$! aMG! $2b! E(')! A42(154A! dN! E4,245)! '54!
74$,! K'(('=15@! :E,$715@! $5A! PP! E4,245)! )='! 74$,:! E':)!
:E,$715@! 15!#7'%15@! a623,'4A4,! $5A!6)J,@4:!HPN\b.!6$@4!
2008 Shrublands Proceedings 40 NREI XVI
52
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!:E$,,'=:*! >,4=4,]:! :E$,,'=:*! $5A! :$@4! )3,$:34,:! $,4!
^A42,4$:4,:_! K'(('=15@! ($,@4! :2$(4! :$@4&,J:3! ),4$)%45):*!
=1)3!)3,$:34,:!$5A!E,'&$&(7!:$@4!:E$,,'=:!A42,4$:15@!%',4!
:1@51K12$5)(7!AJ4! )'! )341,! :E421$(1Q$)1'5!'5! ($,@4! :$@4&,J:3!
a)3,$:34,:b! $5A! ($,@4! :)$5A:! 'K! :$@4&,J:3! a:$@4! :E$,,'=:b!
a+$:),$(4!HPMFb.!!!!
!
V5! 2'5),$:)*! :%$((4,! :$@4&,J:3! ,4%'U$(! E,'g42):! $5A!
E,4:2,1&4A! ,4:)',$)1'5! $()4,$)1'5:! A'! 5')! 5424::$,1(7! 3$U4!
:3',)O)4,%!54@$)1U4!1%E$2):.!9',!4`$%E(4*!$K)4,!$!%'A4,$)4O
:1Q4A*! 152'%E(4)4! &J,5! 15! VA$3'*! ,4:4$,234,:! A1A! 5')!
A'2J%45)!$!A42(154!&7!:$@4!:E$,,'=:!',!:$@4!)3,$:34,:*!$5A!
=31(4!>,4=4,]:!:E$,,'=:!A42(154A!)='!74$,:!$K)4,!)34!&J,5*!
)341,! E'EJ($)1'5:! K(J2)J$)4A! $5A! 152,4$:4A! K'J,! 74$,:! E':)O
&J,5!aB4)4,:'5!$5A!>4:)!HPMNb.!9J,)34,*!=345!Hd!3$!acG!$2b!
:$@4&,J:3! E('):! =4,4! :E,$74A! =1)3! F*cOl! 15! [G! %! =1A4!
:),1E:!',!=34,4!34,&121A4! $EE(12$)1'5! ,4:J()4A! 15! :$@4&,J:3!
?1((!(4::!)3$5!\G!E4,245)*!5'!23$5@4!15!5J%&4,!'K!>,4=4,]:!
:E$,,'=! $5A! U4:E4,! :E$,,'=! E$1,:! =$:! A'2J%45)4A! a>4:)!
HPNFb.! L4$U1(7! %$51EJ($)4A! :$@4&,J:3! :1)4:! a%423$512$(!
,4%'U$(! 'K! HGG*! N\*! \G*! F\! $5A! G! E4,245)! 'K! :$@4&,J:3!
2$5'E7!2'U4,!15!%':$12!E$))4,5b!$)!:%$((!:2$(4!ac.\!3$b!A1A!
5')! 2',,4($)4! =1)3! $! %$g',! 23$5@4! 15! :$@4! :E$,,'=! ',!
>,4=4,]:! :E$,,'=! )4,,1)',7! ('2$)1'5! ',! :1Q4! ',! E'EJ($)1'5!
A45:1)7!a#145:!$5A!')34,:!HPMdb.!!
!
R34! )7E4:! 'K! ),4$)%45):!%45)1'54A! $&'U4!%1%12! )34! :2$(4!
$5A! E$))4,5:! 'K! %423$512$(! ),4$)%45):! )3$)! )34! >-;!
8J551:'5! 914(A! jKK124! E,4:2,1&4A! K',! 'J,! :)JA7.! R34!
E,1521E(4!@J1A4(154:!152(JA4A!:%$((!$,4$:*!$EE,'`1%$)4(7![G!
E4,245)! 'K! ($5A:2$E4! ),4$)4A*! =1)3! ),4$)%45):! A'54! 15!
:15J'J:! E$))4,5.! R34! ?47! )'! :J224::KJ(! ),4$)%45)! A4:1@5! 1:!
%$15)$1515@! $A4hJ$)4! :3,J&! 2'U4,! K',! :3,J&! 54:)15@!
:$@4&,J:3! '&(1@$)4:.! 9J,)34,*! 'J,! :)JA7! E('):! =4,4! ,4:)4A!
K,'%! (1U4:)'2?! @,$Q15@! K',! )='! 74$,:! E':)O),4$)%45).! <4:)!
K,'%! @,$Q15@! %$7! 3$U4! &445! $5! 1%E',)$5)! K$2)',! 15!
152,4$:15@! @,$::! 2'U4,! $5A! 2'524$(15@! 54:):! 'K! @,'J5A!
54:)15@! &1,A:! aU4:E4,! :E$,,'=:b.! D:! @,$Q15@! 1:! ,4:J%4A*!
KJ,)34,! :)JA7! 2'J(A! 4(J21A$)4! 1):! 4KK42):! '5! 54:)! :J224::! 'K!
:$@4&,J:3!'&(1@$)4!&1,A:.!!
!
6%$((! :2$(4! ),4$)%45):! A1A! 5')! 54@$)1U4(7! $KK42)! :$@4&,J:3!
&1,A:*!&J)!$,4!)34:4!),4$)%45):!&454K121$(!)'!$!@,'JE!'K!&1,A:!
)3$)!$,4!$%'5@!)34!K$:)4:)!A42(1515@!&1,A:!15!S',)3!D%4,12$!
aB$1@4!$5A!<1))4,!HPPPbr!#34,4$:!:$@4&,J:3!2$5'E7!2'U4,!
A42(154A! 15! 'J,! :)JA7! E('):! $K)4,! %423$512$(! ),4$)%45):*!
@,$::!2'U4,!$5A!K',&!2'U4,!152,4$:4A!aDA$%!B$7)'5*!>-;*!
E4,:'5$(! 2'%%J512$)1'5b! E4,3$E:! 2,4$)15@! E':1)1U4! 3$&1)$)!
U$(J4:! 152(JA15@! 2'U4,! K',! @,'J5A! 54:)15@! :E4214:! aU4:E4,!
:E$,,'=:b! $5A! K''A! ,4:'J,24:! K',! $((! )34! &1,A:.! 9J,)34,*!
A4:E1)4! ,4AJ2)1'5! 15! :$@4&,J:3! 2'U4,*! $)! (4$:)! '54! U4:E4,!
:E$,,'=! $5A! '54! :$@4! )3,$:34,! 54:)4A!=1)315! )34! JE,'')4A!
:$@4&,J:3! 15! A1`14! 3$,,'=! E('):.! V52,4$:4! 15! K',&:! =1)315!
A1`14! 3$,,'=! E('):! =$:! $)),1&J)4A! )'! E,4O4`1:)15@! :44A!
:'J,24:! $5A! 5')! E($5):! :44A4A! $K)4,! )34! ),4$)%45)! aDA$%!
B$7)'5*!>-;*!E4,:'5$(!2'%%J512$)1'5b.!R31:!K',&!,4:E'5:4!
%$7! 3$U4! &445! $::'21$)4A! =1)3! )34! :'1(! A1:)J,&$524!
$(('=15@! K',!%',4! 4KK12145)! :44A! @4,%15$)1'5.!D5! 152,4$:4!
15! K',&! 2'U4,! $5A! A1U4,:1)7! (1?4(7! ='J(A! 453$524! 15:42)!
$&J5A$524!$5A!3$&1)$)!hJ$(1)7!K',!54:)15@!$AJ():!$5A!&,''A:.!
;',4! 15K',%$)1'5! 1:! 544A4A! )'! $::4::! )34! E':1)1U4! 1%E$2):!
'K!),4$)%45):!'5!:$@4&,J:3!&1,A:.!!
!
-'5@! )4,%! ,4:4$,23! 1:! ,4hJ1,4A! )'! A4)4,%154! )34! 4KK42)1U4!
,4:E'5:4!'K!&1,A:! )'! ),4$)%45):! 15! )34! :$@4&,J:3.!TU1A4524!
K,'%!')34,! :)JA14:! :J@@4:):! )3$)!&,44A15@!&1,A:!%$7! ,4)J,5!
)'!:1)4:!)347!3$A!'22JE14A!)34!E,4U1'J:!:4$:'5!a:1)4!K1A4(1)7b!
E,1',! )'! 1%E(4%45)$)1'5! 'K! ),4$)%45):! 4U45! )3'J@3! 3$&1)$)!
%$7!3$U4!A42(154A!A,$%$)12$((7!$:!$!,4:J()!'K!)34!),4$)%45)!
a#145:! $5A! ')34,:! HPMdb.! R34,4K',4*! $! )1%4! ($@! 15! &1,A!
,4:E'5:4!)'!3$&1)$)!23$5@4:!%$7!'22J,!$5A!)31:!)1%4!($@!2$5!
(45@)345! 1K! 'KK:E,15@! 1%E,15)! '5! :E421K12! 54:)15@! :1)4:.! V5!
:'%4! 2$:4:*! $5)3,'E'@4512! $()4,$)1'5:! 'K! 3$&1)$)! ',!
A1:),1&J)1'5!'K!E,4A$)',:*!54:)!E$,$:1)4:*!',!2'%E4)1)',:!%$7!
2,4$)4! 3$&1)$)! ),$E:*!=34,4! &1,A:! 2'5)15J4! )'! :4(42)! 3$&1)$)!
&$:4A! '5! :),J2)J,4! 'K! U4@4)$)1'5*! &J)! E,4K4,,4A! 54:)! :1)4:!
,4:J()!15!('=4,4A!54:)!:J224::.!9',!4`$%E(4*!:$@4!:E$,,'=:!
23':4!54:)!:1)4:!=34,4! )347!3$A! ('=4,!54:)15@!:J224::!$:!$!
,4:J()! 'K! 3J%$5! %4A1$)4A! ,4A1:),1&J)1'5! 'K! :5$?4:!
a;1:4534()4,!$5A!<')45&4,,7!FGGGb.!!
!
j&)$1515@! $A4hJ$)4! A$)$! )'! 4:)1%$)4! 54:)! :J224::! ,4hJ1,4:!
)3$)! )34! :)JA7!E('):!$,4! ($,@4!45'J@3! )'!3$,&',! :)$)1:)12$((7!
,4$:'5$&(4!:$%E(4!:1Q4:!'K!54:)15@!&1,A:.!V5!'J,!:)JA7*!E(')!
:1Q4!=$:!d!3$!aH\!$2b.!R34!5J%&4,!'K!54:):!E4,!E(')!,$5@4A!
K,'%!G!)'!HG!=1)315!$!:4$:'5!$5A!%':)!E('):!3$A!G!)'!F!54:):!
'K!4$23!:E4214:.!6E$)1$(!:2$(4!'K!),4$)%45):!=$:!%$,@15$((7!
$A4hJ$)4! K',! >,4=4,]:! :E$,,'=:! $5A! E'::1&(7! U4:E4,!
:E$,,'=:*! &J)! )''! :%$((! )'! %4$:J,4! $! E'EJ($)1'5! (4U4(!
,4:E'5:4!&7!%':)! :E4214:! a#145:!$5A!')34,:!HPMdb.!9J)J,4!
:)JA14:!:3'J(A!&4!1%E(4%45)4A!$)!($,@4,!@4'@,$E312$(!:2$(4:*!
&J)!%$15)$15!)34!,$)1'!'K!'54!)31,A!',!(4::!),4$)4A!($5A:2$E4!
$5A!$U'1A!($,@4!&('2?:!'K!),4$)4A!:$@4&,J:3!=1)315!$,4$:.!!
!
B,4A$)1'5! =$:! )34! %$g',! 2$J:4! 'K! 54:)! K$1(J,4! aNH! )'! NN!
E4,245)! 'K! 54:):b! 15! 'J,! :)JA7! $5A! 15! 5J%4,'J:! ')34,!
:$@4&,J:3! &1,A! 54:)15@! :)JA14:! al'&&:! $5A! ')34,:! HPPM/!
C'54:! $5A! +',54(7! FGGF/! ;$,)15! $5A! +$,(:'5! HPPM/!
<475'(A:! $5A! ')34,:! HPPP/! <')45&4,,7! $5A! ')34,:! HPPPb.!
B,4A$)1'5!,$)4:!15!'J,!:)JA7!=4,4!('=4,!)3$5!4`E4,14524A!15!
:4U4,$(! ')34,! :)JA14:! al'&&:! $5A! ')34,:! HPPM/! C'54:! $5A!
+',54(7! FGGF/!<475'(A:! HPMH/!<475'(A:! $5A! ')34,:! HPPP/!
<')45&4,,7! $5A! ')34,:! HPPPb.! B,1%$,7! E,4A$)',:! $,4! 5')!
($,@4!$5A!%4A1J%!:1Q4A!%$%%$(:*!$5A!E,'&$&(7!5')!$U1$5!
E,4A$)',:! :J23! $:! 2',U1A:! $5A! :3,1?4:*! &J)!%':)(7! ,'A45):.!
V5! )31:! :)JA7! =4! =4,4! $&(4! )'! A1,42)(7! 1%E(12$)4! (4$:)!
231E%J5?:!J:15@!U1A4'*!&J)!%J23!'K!'J,!4U1A4524!,4(14:!'5!
15A1,42)!:1@5!$)! )34!54:)!=3123!1:!$!E,'&(4%$)12!%4)3'A!K',!
A4)4,%1515@!54:)!E,4A$)',:!a-$,1U14,4!HPPPb.!;',4!,4:4$,23!
J:15@! ,4%')4! 15K,$,4A! 2$%4,$! :J,U41(($524! 'K! ,4$(! 54:):! 1:!
,4hJ1,4A! )'! A4)4,%154! )34! ,4($)1U4! 4KK42)! 'K! $! U$,14)7! 'K!
E,4A$)',:.!!
2008 Shrublands Proceedings 41 NREI XVI
53
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!V5! $AA1)1'5*! A4:E1)4! )34! =1A4:E,4$A! A'2J%45)$)1'5! 'K!
E,4A$)1'5!$:!)34!?47!%',)$(1)7!$@45)!15!:$@4&,J:3!:'5@&1,A:*!
1)!1:!1%E',)$5)!)'!J5A4,:)$5A!E,4A$)1'5!$:!$!2'5:4hJ4524!'K!
3$&1)$)!A4@,$A$)1'5!$5A!$()4,$)1'5.!9J,)34,*!E,4A$)1'5!1:!5')!
J51K',%! $2,'::! )1%4! ',! :E$24! =1)315! )34! :$@4&,J:3!
42':7:)4%!$5A!%$7!&4! 15K(J4524A!@,4$)(7!&7!E,421E1)$)1'5*!
4E1:'A12! E,4A$)',! A45:1)14:! aK',! 4`$%E(4*! @,'J5A! :hJ1,,4(:/!
<')45&4,,7! $5A! #145:! HPMPb*! $5A! $U1$5! A1:4$:4:*! $%'5@!
')34,!2'%E(12$)15@!K$2)',:.!!
!
.)2AQMVPTJPSPAN!(
!
#4! )3$5?! )34! >-;! 8J551:'5! 914(A! jKK124*! 4:E421$((7!
6$5A7! >',)3=12?*! K',! KJ5A15@! )34! E,'g42)! )3,'J@3! $! @,$5)!
,4241U4A! K,'%! )34! >-;! DEE(12$)1'5! 'K! 6214524! B,'@,$%.!
9J,)34,*! 6$5A7! >',)3=12?*! <J::! C$EJ5)123*! 6$5A7! L$74:*!
$5A!D,)!L$74:!2'5),1&J)4A!)'!)34!A4:1@5*!('@1:)12:!$5A!K14(A!
=',?! K',! )34!E,'g42).!9J,)34,! KJ5A15@!=$:!E,'U1A4A!&7! )34!
#4:)4,5! 6)$)4! +'((4@4! 9'J5A$)1'5! R3',5)'5! 9J5A.! R34!
#4:)4,5! 6)$)4! +'((4@4! l4E$,)%45)! 'K! S$)J,$(! $5A!
T5U1,'5%45)$(! 6214524:! $(:'! :JEE',)4A! )34! ,4:4$,23.!
6E421$(! )3$5?:! )'! K14(A! $::1:)$524! E,'U1A4A! &7! l,.! 8,4@!
623,'))*! -755! 9(4J,7*! +75)31$! >$,$54?*! +'55',! C$5A,4$J*!
$5A! <7$5!#1(&J,*! $:! =4((! $:! 61A,$! >($?4*! l,.! C4KK! >42?*!
<J::! C$EJ5)123*!DA$%!B$7)'5*!;4('A7! A4! (':! 6$5)':*! $5A!
5J%4,'J:!')34,!U'(J5)44,:!=1)3!)34!>-;!$5A!#4:)4,5!6)$)4!
+'((4@4! 'K! +'(',$A'.! C4::12$! n'J5@! $5A! 6$((7! R3'A4!
E,'U1A4A! 15:1@3)KJ(! 2'%%45):! $5A!4A1)',1$(! :J@@4:)1'5:!'5!
)34!%$5J:2,1E).!
(
N+/I$(BZ;4$5!s!6l!54:)!:J224::!K',!$,)1K121$(!54:):!15!,4($)1'5!)'!%423$512$(!),4$)%45):!15!)34!:$@4&,J:3!42':7:)4%!15!)34!
8J551:'5!>$:15*!+'(',$A'!FGGd! )'! FGGN.!D2,'::! ,'=:! ,4E,4:45)! ),4$)%45)! 2'%E$,1:'5:*!=34,4$:! A'=5! 2'(J%5:! ,4E,4:45)!
$,)1K121$(! 54:)! )7E4! 2'%E$,1:'5:.!D)! &'))'%!'K! )$&(4! )34!;$7K14(A! 54:)! :J224::! 4:)1%$)4:! $,4! ,4E4$)4A! K',! 2'%E$,1:'5!=1)3!
$,)1K121$(!54:):.!
A$%&(N37$( ),-&0,I( T*O*$(R+00,4( S,4$'( 20"%\+IDM+II*%(
FGGd!8,'J5A!S4:):! cF.\!s!FG.d~!
!
c\.G!s![G.G~! F\.G!s!FM.P~! ?!t!G.[Mc!
FGGd!63,J&!S4:):! \N.\!s!FN.\~! dN.\!s!HM.P~! \\.G!s![N.G~! ?!t!G.NPF!
FGGN!63,J&!S4:):! [N.\!s!FG.d~! cF.\!s!F[.d~! dF.\!s![\.P~! ?!t!G.FMF!
FGGN!j(A!>,4=4,]:!6E$,,'=!S4:):! dG.G!s!FM.[~! 5$! 5$! !
0,J:?$(O#$((1:! ?!t!G.cMP! ?!t!G.Fcc! ?!t!G.H\\! !
;$7K14(A!S4:)!6J224::!! N[!s!H[.d~! MH!s!HH.c~! d\!s!F.N~! ?!t!G.dNF!
!
!
HP9PHPA)P!(
(
D5A,4=:*!<.*!<1@3)4,*!<.!HPPF.!+'(',$A'!>1,A:.!l45U4,!;J:4J%!'K!S$)J,4!!
!!$5A!6214524.!ccF!E.!
>4:)*!-.>.!HPNF.!91,:)O74$,!4KK42):!'K!:$@4&,J:3!2'5),'(!'5!)='!:E$,,'=:.!
!!C'J,5$(!'K!#1(A(1K4!;$5$@4%45)![daFb"\[cO\cc.!
>,$J5*!+.*!>$?4,*!T.*!;$J,124*!9.*!T5@*!<.-.*!8$:3=1(4,*!C.6.*!623,'4A4,*!!
!!;.L.!HPNd.!+'5:4,U$)1'5!+'%%1))44!,4E',)!'5!4KK42):!'K!$()4,$)1'5!'K!!
!!:$@4&,J:3!2'%%J51)14:!'5!)34!$::'21$)4A!$U1K$J5$.!#1(:'5!>J((4)15!!
!!MMaHb"Hd\OHNH.!
+$:),$(4*!C.6.!HPMF.!TKK42):!'K!)='!:$@4&,J:3!2'5),'(!%4)3'A:!'5!5'5@$%4!
!!!&1,A:.!C'J,5$(!'K!#1(A(1K4!;$5$@4%45)!cdacb"Pc\OP\F.!
+'(',$A'!B$,)54,:!15!9(1@3).!FGGG.!+'(',$A'!-$5A!>1,A!+'5:4,U$)1'5!B($5.!!
!!|j5(154}.!DU$1($&(4"!3))E"ff===.,%&'.',@fE1Kf&2EfE37dFf:$@4f@,:@.3)%!!
!!|;$7!F[*!FGGM}.!
l$3(@,45*!l.0.*!<4544*!+.*!;4::%4,*!R.D.!FGGd.!8,4$)4,!6$@4O@,'J:4!!
!!,4:E'5:4!)'!:$@4&,J:3!%$5$@4%45)!15!Z)$3.!#1(A(1K4!6'214)7!>J((4)15!!
!![cacb"PN\OPM\.!
l'&?15*!l.6.*!6$JA4,*!C.l.!FGGc.!63,J&:)4EE4!($5A:2$E4:!15!g4'E$,A7.!!
!!l1:),1&J)1'5:*!$&J5A$524:*!$5A!)34!J524,)$15!KJ)J,4!'K!&1,A:!$5A!:%$((!!
!!%$%%$(:!15!)34!V5)4,%'J5)$15!#4:).!L1@3!l4:4,)!T2'('@12$(!<4:4$,23!!
!!V5:)1)J)4*!>45A*!j<.!HPc!E.!
l'&&:*!<.+.*!;$,)15*!B.<.*!;$,)15*!R.T.!HPPM.!8,445O)$1(4A!R'=344!aF-?-&5++
++<"&5#$#$*b.!L(!R34!>1,A:!'K!S',)3!D%4,12$*!S'.![dM!aD.!B''(4!$5A!9.!81((*!!
!!4A:.b.!R34!>1,A:!'K!S',)3!D%4,12$*!V52.*!B31($A4(E31$*!BD.!Fc!E.!
l'7(4*!8.!FGG[.!6J,U47!'K!:4(42)4A!:44E:!$5A!:E,15@:!=1)315!)34!>J,4$J!'K!!
!!-$5A!;$5$@4%45)]:!8J551:'5!914(A!jKK124!;$5$@4%45)!D,4$!a8J551:'5!!
!!$5A!6$J@J$234!+'J5)14:*!+jb.!+'(',$A'!S$)J,$(!L4,1)$@4!B,'@,$%*!9',)!!
!!+'((15:*!+j.!Hc[!EE.!
lJ55*!T.L.!4)!$(.!FGG\.!L1@3!E,1',1)7!544A:!K',!,$5@4O=1A4!%'51)',15@!'K!!
!!S',)3!D%4,12$5!($5A&1,A:.!B$,)54,:!15!9(1@3)!R423512$(!64,14:!S'.!F.!!
!!B$,)54,:!15!9(1@3)!=4&:1)4"!3))E"ffE$,)54,:15K(1@3).',@fEJ&:f):fGFO!
!!;'51)',15@S44A:.EAK.!
LJ5)4,*!#.*!6E4$,:*!<.*!+($7)'5!9.!HPN\.!6'1(!6J,U47!'K!)34!8J551:'5!D,4$*!!
!!+'(',$A'"!E$,):!'K!8J551:'5*!L15A:A$(4!$5A!6$@J$234!+'J5)14:.!Z6lD!!
!!6'1(!+'5:4,U$)1'5!64,U124!$5A!+'(',$A'!D@,12J()J,$(!T`E4,1%45)!6)$)1'5.!
V5)4,5$)1'5$(!Z51'5!K',!)34!+'5:4,U$)1'5!'K!S$)J,4!aVZ+Sb.!FGGN.!VZ+S!!
!!<4A!-1:)!'K!R3,4$)454A!6E4214:.!|j5(154}.!3))E"ff===.1J25,4A(1:).',@!!
!!|CJ54!FM*!FGGM}.!
C'35:)'5*!>.+.*!LJ2?$&7*!-.*!LJ@34:*!R.C.*!B42',*!C.!FGGH.!T2'('@12$(!)7E4:!!
!!'K!)34!ZEE4,!8J551:'5!>$:15.!l45U4,!a+jb"!Z6lD!9',4:)!64,U124*!<'2?7!!
!!;'J5)$15!<4@1'5.!
C'54:*!6.-.*!+',54(7*!C.T.!FGGF.!W4:E4,!6E$,,'=!aF55/</0/*+6#'2-(/$*b.!L(!!
!!R34!>1,A:!'K!S',)3!D%4,12$*!S'.!dFc!aD.!B''(4!$5A!9.!81((*!4A:.b.!R34!!
!!>1,A:!'K!S',)3!D%4,12$*!V52.*!B31($A4(E31$*!BD.!
0$E$A1$*!D.6.*!+3$5*!#.*!;'74*!-.!FGG\.!;$)34%$)12$(!:)$)1:)12:!=1)3!!
!!$EE(12$)1'5:.!+3$E%$5!L$((f+<+*!>'2$!<$)'5*!9-.!dHN!E.!
0512?*!6.R.*!l'&?15*!l.6.*!<')45&4,,7*!C.R.*!623,'4A4,*!;.D.*!W$5A4,!L.*!!
!!;$)34=*!#.*!U$5!<1E4,!VVV*!+.!FGG[.!R44)4,15@!'5!)34!4A@4!',!)''!($)4r!!
!!+'5:4,U$)1'5!$5A!,4:4$,23!1::J4:!K',!$U1K$J5$!'K!:$@4&,J:3!3$&1)$):.!!
!!+'5A',!HG\"!dHHOd[c.!
0,J4@4,*!L.j.!HPMH.!>,44A15@!$A$E)$)1'5:!'K!)34!W4:E4,!6E$,,'=!!
!!aF55</0/*+6#'2-(/$*b!15!$!K1,4O$()4,4A!42':7:)4%.!;.6.!R34:1:*!+45),$(!!
!!;1231@$5!Z51U4,:1)7*!;'J5)!B(4$:$5)*!;V.!
-$,1U14,4*!6.!HPPP.!<4$:'5:!=37!E,4A$)',:!2$55')!&4!15K4,,4A!K,'%!54:)!!
!!,4%$15:.!+'5A',!HGH"NHMONFH.!!!
-'=)34,*!B.T.*!0,''A:%$*!l.T.*!9$,(47*!8.L.!FGGG.!<'2?!#,45!a!'&?-(<0/*++
++5%*5&/0$*b.!L(!R34!>1,A:!'K!S',)3!D%4,12$*!S'.!cMd!aD.!B''(4!$5A!9.!81((*!!
!!4A:.b.!R34!>1,A:!'K!S',)3!D%4,12$*!V52.*!B31($A4(E31$*!BD.!FG!E.!!
;$2*!;.C.*!jE(4,*!B.D.*!L$42?4,*!T.B.*!l',$5*!B.l.!HPPM.!6)$)J:!$5A!),45A:!!
!!'K!)34!5$)1'5]:!&1'('@12$(!,4:'J,24:.!W'(.!F.!Z6lV*!Z6!84'('@12$(!6J,U47*!!
!!<4:)'5*!WD.!
2008 Shrublands Proceedings 42 NREI XVI
54
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!;$,)15*!C.#.*!+$,(:'5*!>.D.!HPPM.!6$@4!6E$,,'=!a12?"-*?-V'+%/&&-b.!L(!R34!!
!!>1,A:!'K!S',)3!D%4,12$*!S'.![Fd!aD.!B''(4!$5A!9.!81((*!4A:.b.!R34!>1,A:!'K!!
!!S',)3!D%4,12$*!V52.*!B31($A4(E31$*!BD.!FG!E.!
;$7K14(A*!L.9.!HPdH.!S4:)15@!:J224::!2$(2J($)4A!K,'%!4`E':J,4.!#1(:'5!!
!!>J((4)15!N["F\\OFdH.!
;$7K14(A*!L.9.!HPN\.!6J@@4:)1'5:!K',!2$(2J($)15@!54:)!:J224::.!#1(:'5!!
!!>J((4)15!Mdacb"c\dOcdd.!
;1:4534()4,*!;.l.*!<')45&4,,7*!C.R.!FGGG.!+3'124:!$5A!2'5:4hJ4524:!'K!!
!!3$&1)$)!'22JE$527!$5A!54:)!:1)4!:4(42)1'5!15!:$@4!:E$,,'=:.!T2'('@7!!
!!MHaHGb"FMPFOFPGH.!
S'::*!<.9.*!-$<'4!VVV*!T.R.*!62'))*!C.;.!HPP\.!T5A$5@4,4A!T2':7:)4%:!'K!)34!
!!Z51)4A!6)$)4:"!D!E,4(1%15$,7!$::4::%45)!'K!!('::!$5A!A4@,$A$)1'5.!Z6lV!!
!!S$)1'5$(!>1'('@12$(!64,U124.!>1'('@12$(!,4E',)!FM.!#$:315@)'5*!l.+.!\M!E.!
B$1@4*!+.*!<1))4,*!6.D.!HPPP.!>1,A:!15!$!:$@4&,J:3!:4$"!%$5$@15@!:$@4&,J:3!!
!!3$&1)$):!K',!&1,A!2'%%J51)14:.!B$,)54,:!15!9(1@3)!#4:)4,5!#',?15@!8,'JE*!!
!!>'1:4*!Vl.!cN!E.!!
B$))4,:'5*!;.B.*!>4:)*!-.>.!HPPd.!>1,A!$&J5A$524!$5A!54:)15@!:J224::!15!!
!!V'=$!+<B!K14(A:"!)34!1%E',)$524!'K!U4@4)$)1'5!:),J2)J,4!$5A!2'%E':1)1'5.!!
!!D%4,12$5!;1A($5A!S$)J,$(1:)!H[\"H\[OHNd.!
B4)4,:'5*!0.-.*!>4:)*!-.>.!HPMN.!TKK42):!'K!E,4:2,1&4A!&J,515@!'5!5'5@$%4!!
!!&1,A:!15!$!:$@4&,J:3!2'%%J51)7.!#1(A(1K4!6'214)7!>J((4)15!H\"[HNO[FP.!
B14)Q*!B.C.*!l$5K',:*!l.D.!FGGG.!VA45)1K715@!E,4A$)',:!$5A!K$)4:!'K!@,$::($5A!!
!!E$::4,154!54:):!J:15@!%151$)J,4!U1A4'!2$%4,$:.!C'J,5$(!'K!#1(A(1K4!!
!!;$5$@4%45)!dcaHb"NHOMN.!
B7,$3*!l.*!C',@45:'5*!L.T.!HPNc.!T2'('@7!'K!:$@4&,J:3!2'5),'(.!;'5)$5$!!
!!91:3!$5A!8$%4!l4E$,)%45).!C'&!<4E',)*!94A4,$(!D1A!B,'g42)!#OHG\O<OP.!
<$(E3*!+.C.*!84JE4(*!8.<.*!B7(4*!B.*!;$,)15*!R.T.*!l46$5)4*!l.9.!HPP[.!!
!!L$5A&''?!'K!914(A!;4)3'A:!K',!;'51)',15@!-$5A&1,A:.!845.!R423.!<4E.!!
!!B6#O8R<OHcc.!D(&$57*!+D"!B$21K12!6'J)3=4:)!<4:4$,23!6)$)1'5*!9',4:)!!
!!64,U124*!Z6lD!cH!E.!!!
<475'(A:*!R.l.!HPNP.!R34!1%E$2)!'K!('@@4,34$A!:3,1?4:!'5!54:)15@!&1,A:!15!$!
!!:$@4&,J:3!45U1,'5%45).!DJ?!Pd"NPMOMGG.!
<475'(A:*!R.l.!HPMH.!S4:)15@!'K!)34!:$@4!)3,$:34,*!$5A!>,4=4,]:!:E$,,'=!15!
!!:'J)34$:)4,5!VA$3'.!+'5A',!M["dHOdc.!
<475'(A:*!R.l.*!<123*!R.l.!HPNM.!<4E,'AJ2)1U4!42'('@7!'K!)34!:$@4!)3,$:34,!
!!aO#/5*<5?0/*+25(0'($*b!'5!)34!65$?4!<1U4,!B($15!15!:'J)3O245),$(!VA$3'.!!
!!DJ?!P\"\MGO\MF.!
<475'(A:*!R.l.*!<123*!R.l.*!6)4E345:*!l.D.!HPPP.!6$@4!R3,$:34,!!
!!aO#/5*<5?0/*+25(0'($*b.!L(!R34!>1,A:!'K!S',)3!D%4,12$*!S'.!cd[!aD.!!
!!B''(4!$5A!9.!81((*!4A:.b.!R34!>1,A:!'K!S',)3!D%4,12$*!V52.*!B31($A4(E31$*!!
!!BD.!Fc!E.!!
<'@4,:*!+.;.*!R$1))*!;.C.*!6%1)3*!C.S.;.*!C'5@41$5*!8.!HPPN.!S4:)!
!!E,4A$)1'5!$5A!2'=&1,A!E$,$:1)1:%!2,4$)4!$!A4%'@,$E312!:15?!15!=4)($5AO!
!!&,44A15@!:'5@!:E$,,'=:.!+'5A',!PP"dFFOd[[.!
<')45&4,,7*!C.R.*!#145:*!C.D.!HPMP.!<4E,'AJ2)1U4!&1'('@7!'K!:3,J&:)4EE4!!
!!E$::4,154!&1,A:"!@4'@,$E312$(!$5A!)4%E',$(!U$,1$)1'5!15!2(J)23!:1Q4*!&,''A!!
!!:1Q4*!$5A!K(4A@15@!:J224::.!+'5A',!PHaHb"!HOH[.!
<')45&4,,7*!C.R.*!B$))45*!;.D.*!B,4:)'5*!0.-.!HPPP.!>,4=4,]:!6E$,,'=!!
!!a!?-V/&&'+%#/,/#--b.!L(!R34!>1,A:!'K!S',)3!D%4,12$*!S'.![PG!aD.!B''(4!$5A!!
!!9.!81((*!4A:.b.!R34!>1,A:!'K!S',)3!D%4,12$*!V52.*!B31($A4(E31$*!BD.!Fc!E.!!
6$A$*!l.#.*!#1((1$%:*!C.T.*!61(U7*!C.+.*!L$(K',A*!D.*!<$%$??$!C.*!6J%%4,:*!!
!!B.*!-4=1:*!-.!FGGH.!<1E$,1$5!$,4$!%$5$@4%45)"!D!@J1A4!)'!%$5$@15@!!
!!,4:)',15@*!$5A!2'5:4,U15@!:E,15@:!15!)34!=4:)4,5!Z6.!R423512$(!<4K4,4524!!
!!HN[NOHN.!>J,4$J!'K!-$5A!;$5$@4%45)*!l45U4,*!+j.!>-;f6Rf6RO!
!!GHfGGHsHN[N.!NG!E.!
623,'4A4,*!;.L.*!6)J,@4:*!l.-.!HPN\.!R34!4KK42)!'5!>,4=4,]:!:E$,,'=!'K!!
!!:E,$715@!&1@!:$@4&,J:3.!C'J,5$(!'K!<$5@4!;$5$@4%45)!FM"FPcOFPN.!
64A@=12?*!C.D.!FGGc.!L$&1)$)!,4:)',$)1'5!K',!8J551:'5!$5A!8,4$)4,!:$@4O!
!!@,'J:4!I!$!(1)4,$)J,4!,4U14=.!Z6lV!>J,4$J!'K!-$5A!;$5$@4%45)*!8J551:'5!!
!!914(A!jKK124.!d\!E.!
63$KK4,*!R.-.!FGGc.!D!J51K14A!$EE,'$23!)'!$5$(7Q15@!54:)!:J224::.!DJ?!!
!!HFHaFb"\FdO\cG.!
R3,1K)*!;.*!;$@44*!B.D.!FGG\.!R34!4KK42):!'K!%'=15@!'5!:%$((!%$%%$(!!
!!2'%%J51)14:!15!$,1A!:$@4&,J:3O:)4EE4!=1)315!8J551:'5!>$:15.!R3',5)'5!!
!!915$(!<4:4$,23!<4E',)*!#4:)4,5!6)$)4!+'((4@4!'K!+'(',$A'*!8J551:'5!H[!E.!!
#145:*!C.D.*!<')45&4,,7*!C.R.*!W$5!L',54*!>.!HPMd.!D!(4::'5!15!)34!!
!!(1%1)$)1'5:!'K!K14(A!4`E4,1%45):"!:3,J&:)4EE4!&1,A:!$5A!3$&1)$)!$()4,$)1'5.!!
!!T2'('@7!dNaFb"[d\O[Nd.!
#15)4,*!;.*!L$=?:*!6.T.*!63$KK4,*!C.D.*!C'35:'5*!l.L.!FGG[.!8J1A4(154:!K',!!
!!K15A15@!54:):!'K!E$::4,154!&1,A:!15!)$((@,$::!E,$1,14.!R34!B,$1,14!S$)J,$(1:)!!
!![\a[b"!HPNOFHH.!!!
!
(
( (
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
2008 Shrublands Proceedings 43 NREI XVI
55
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
56
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!!""#$%&'"&()'*+,-.&/'00'*,-.&1,02",)#&,-&%3#&4,++'5),&()#67+&
!
8,$36)2&(9&:#,.0#;<&6-2&:#-%&=-20,->&
!
!"#$%!&$'
'
!"#$' $%&'() *+,-#.*') %"*) *//*0%) 1/) 2314$#.5) 1.) $6&.62&$") "#$%&!
'()*+,-'-.) ,.') 0"16*0"*33() "/(%0%&! 1)(2)0)-0-.) /17714#.5) %41)
4#7'/#3*$)#.)%"*)8#$$1&3#)93*,6$)3*5#1.)1/):,3/#*7');1&.%()#.)*,$%<
0*.%3,7) 81.%,.,=) 1.*) /#3*) #.) %"*) >??@) %"*) 1%"*3) #.) >??AB) C%&'()
12D*0%#E*$) #.07&'*'F) GH) I*%*3-#.*) %"*) J1%*.%#,7) "*#5"%) %1) 4"#0")
$6&.62&$"),.')0"16*0"*33()0,.)5314)&.'*3)710,7)01.'#%#1.$=),.')
>H)I*%*3-#.*)#/)2314$#.5)4#77)J3*E*.%)(1&.5)J7,.%$)/31-),%%,#.#.5)
%",%)J1%*.%#,7)"*#5"%B)9*0,&$*)&.5&7,%*$),3*),%%3,0%*') %1)3*0*.%7()
2&3.*'),3*,$) #%) #$) #-J13%,.%) %1)-1.#%13)2314$*)&$*),.')3*5&7,%*)
2314$#.5)J3*$$&3*)%1),)2*.#5.)7*E*7B)K*)'10&-*.%*')%"*)*//*0%)1/)
2314$#.5)2()-*,$&3*-*.%)1/)J7,.%)"*#5"%),.'),5*=)2314$#.5)7*E*7=)
,.') LI) M.'*+B) !"*) -1$%) 3,J#') 5314%") 100&33*') #.) %"*) /#3$%) %41)
(*,3$) /17714#.5) %"*) /#3*$B) M%) #$) J3*'#0%*') %",%) 2314$#.5) 4#77) .1%)
J3*E*.%) $6&.62&$") /31-) 5314#.5) %1) #%$) J1%*.%#,7) "*#5"%B) !"3**)
7#.*$)1/)*E#'*.0*)#.'#0,%*) %",%)2314$#.5)#$) 7#6*7() %1)J3*E*.%)-,.()
0"16*0"*33() J7,.%$) /31-) 5314#.5) %1) J1%*.%#,7) "*#5"%B) M.) %"*) /#3$%)
/*4) (*,3$) /17714#.5) 4#7'/#3*=) %"*) J1%*.%#,7) *//*0%) 1/) 2314$#.5) #$)
2*$%)'10&-*.%*')2(),.,7($#$)1/)"*#5"%),.'),5*)3*7,%#1.$"#J$),.')
2() ,.,7($#$) 1/) $%*-) 5314%") 3,%*B) N/%*3) /#E*) (*,3$) 2314$#.5) 7*E*7)
,.')LI)M.'*+),3*),)-13*<J3*0#$*)-*,.$)1/)'10&-*.%#.5)%"*)*//*0%)
1/)2314$#.5B)
!
?@A8BC=DA?B@&
!
3$)&! &'%45! 67-8)064! '$6! 6996:'! +9! ,(+;&)02!+0! &<%0<,%&$!
"O"&$) %3#712,%,.! -04! :$+<6:$6((5! "P3&.&$) E#35#.#,.,.!
9+**+;)02! ';+! ;)*49)(6&! )0! '$6! =)&&+%()! >(6-<&! (62)+0! +9!
?-(9)6*4! @+%0'5! )0! 6-&'A:60'(-*! =+0'-0-B! 3$6! =)&&+%()!
>(6-<&! C)(6! :+8D*67!;-&! )20)'64! ,5! *)2$'0)02! +0! E%*5! FGH!
GIIJH!-04!,%(064!-!'+'-*!+9!FJFHIII!-:!,69+(6!:+0'-)0860'!
+0!E%*5!GKB!3$6!>*-:<!/%*-&<)!C)(6!:+8D*67!;-&!)20)'64!,5!
*)2$'0)02! +0! E%*5! FLH! GIILH! -04!;-&! :+0'-)064! +0! E%*5! GJ!
-9'6(!,%(0)02!LIHIJK!-:B!3$6!-(6-!D(+1)46&!)8D+('-0'!$-,)'-'!
9+(! 8%*6! 466(! "Q'101#7*&$) "*-#1.&$.! -04! 6*<! ";*3E&$)
*7,J"&$.B! 3$6! D*-0'! :+88%0)')6&! )0:*%46! &'-04&! +9!
D+046(+&-! D)06! "P#.&$) J1.'*31$,.! )0'6(&D6(&64! ;)'$!
2(-&&*-04! -(6-&! %&64! 9+(! *)16&'+:<! 2(-M)02B! 3$6! 2(-&&*-04&!
-(6! 4+8)0-'64! ,5! 0664*6A! -04A'$(6-4! "C%#J,)01-,%,.H! ,*%6!
2(-88-! "91&%*71&,) 53,0#7#$.H! -04! ;6&'6(0! ;$6-'2(-&&!
"R7(-&$) $-#%"##.B! >*%6,%0:$! ;$6-'2(-&&! "R7(-&$) $J#0,%,.!
+::%(&! )0! -&&+:)-')+0! ;)'$! D+046(+&-! D)06B! N<%0<,%&$!
"O"&$) %3#712,%,.! 2(+;&! )0! -&&+:)-')+0!;)'$! &$-*6! +%':(+D&O!
:$+<6:$6((5! "P3&.&$) E#35#.#,.,.! 2(+;&! +0! (6*-')16*5!
8+)&'6(!&)'6&B!N<%0<,%&$!-04!:$+<6:$6((5!-(6!-0!)8D+('-0'!
PPPPPPPPPPPPP!
Q0R!S-8,+*'H!@BTB!6'!-*B!:+8D&B!GIFFB!/(+:664)02&!U!N$(%,*-04&R!
;)*4*-04&!-04!;)*4*)96!$-,)'-'&O!GIIV!E%06!FKAFWO!>+M68-0H!=3B!
X#YQH!1+*%86!Z[QB!NBEB!-04!E6&&)6!YB!\%)0065!X-'%(-*!#6&+%(:6&!
#6&6-(:$!T),(-(5H!T+2-0H!]'-$H!]N^B!
F#):$-(4! >B! _6)2*65H! ]N?NH! X+('$6(0! #+:<5!=+%0'-)0! N:)60:6!
@60'6(H!>+M68-0H!=3!
G_60'!]04*)0H!S)*4*)96!>)+*+2)&'H!>T=H!=)*6&!@)'5!C)6*4!`99):6H!
=)*6&!@)'5H!=3!
:+8D+060'! +9! &'(%:'%(-*! 4)16(&)'5! -04! -(6! -0! )8D+('-0'!
&+%(:6!+9!9++4!)0!'$6!9+(8!+9!,(+;&6!-04!9(%)'B!
!
>6:-%&6! D+&'A9)(6! 1626'-')+0! )&! D(+'6)0! ():$! -04! $)2$*5!
D-*-'-,*6!"@-(*&+0!-04!+'$6(&!FWWJO!@++<!-04!+'$6(&!FWWaO!
b+,,&!-04!ND+;-('!FWVaO![-0!c5<6!-04!c-((-2$!GIIL-,.H!
%02%*-'6!%&6!)&!+9'60!:+0:60'(-'64!)0!(6:60'*5!,%(064!-(6-&!
">)+04)0)!-04!+'$6(&!FWWWO!C%$*)04+(9!-04!Y02*6!GIIFO!T-5!
FWLKO! /6-(&+0! -04! +'$6(&! FWWdO! [-0! c5<6! -04! c-((-2$!
GIIL-,O![6(86)(6!-04!+'$6(&!GIIa.B!>(+;&)02!,5!;)*4!-04!
4+86&'):!%02%*-'6&!:-0!D(6160'!5+%02!D*-0'&!9(+8!-''-)0)02!
'$6)(! D+'60')-*! &'-'%(6! "_6)2*65! -04! +'$6(&! GIIdO! _6)2*65!
-04! C()&)0-! FWWVO! #)DD*6! -04! >6&:'$-! GIIJO! S$)'6! -04!
+'$6(&! FWWV.B! Q9! %02%*-'6! %&6! )&! :+0:60'(-'64! +0!=)&&+%()!
>(6-<&!-04!/%*-&<)!,%(064!-(6-&H! '$6(6!)&! '$6!D+'60')-*! '$-'!
&+86!,(+;&6!&D6:)6&!:+%*4!,6!-416(&6*5!-996:'64B!!
!
3$6!&'%45!+,e6:')16&!-44(6&&64!,6*+;!-(6R!F.!c6'6(8)06!'$6!
D+'60')-*! $6)2$'! '+! ;$):$! &<%0<,%&$! -04! :$+<6:$6((5! :-0!
2(+;!%046(!*+:-*!:+04)')+0&H!-04!G.!c6'6(8)06!)9!,(+;&)02!
;)**! D(6160'! 5+%02! D*-0'&! 9(+8! -''-)0)02! '$-'! D+'60')-*!
$6)2$'B!3$)&! D-D6(! D()8-()*5! 46&:(),6&! '$6! -0-*5&)&! +9! 4-'-!
:+**6:'64!)0!GIIKO!&+86!:$+<6:$6((5!4-'-!:+**6:'64!)0!GIIV!
-(6!-*&+!46&:(),64B!
!
4!AEBCF&
&
F%52;&F,%#+&
N'%45!&)'6&!;6(6!6&'-,*)&$64! )0! 9+%(!,%(064!-(6-&B!3$6!>)2!
@+%*66! -04! ?6(8-)06! @+%*66! -(6-&! ;6(6! ,%(064! ,5!
=)&&+%()! >(6-<&! C)(6! )0! GIIJ! "9)2%(6! F.B! 3$6! T+&'! @(66<!
-04!T+426D+*6!-(6-&!;6(6!,%(064!,5!'$6!>*-:<!/%*-&<)!C)(6!
)0!GIILB!3$6!T+&'!@(66<!-04!>)2!@+%*66!,%(064!-(6-&!;6(6!
-4e-:60'! '+! +06! -0+'$6(H! -&! ;6(6! '$6! T+426D+*6! -04!
?6(8-)06!@+%*66!,%(064!-(6-&B!3$6!T+426D+*6!f!?6(8-)06!
@+%*66! ,%(064! -(6-&!;6(6! *+:-'64! -DD(+7)8-'6*5! GI!8)*6&!
&+%'$;6&'!+9!'$6!T+&'!@(66<!f!>)2!@+%*66!,%(064!-(6-&B!
!
Q0!GIIK!-!'+'-*!+9!FF!&'%45!&)'6&!;6(6!6&'-,*)&$64!)0!'$6!>)2!
@+%*66! "d! &)'6&.! -04! ?6(8-)06! @+%*66! ,%(064! -(6-&! "L!
&)'6&.B!=6-&%(6860'&! +9! :$+<6:$6((5! -04! &<%0<,%&$! ;6(6!
'-<60!-'!6-:$!&)'6B!3$6!-44)')+0-*!&'%45!&)'6!)0!'$6!?6(8-)06!
@+%*66! ,%(064! -(6-! ;-&! 6&'-,*)&$64! '+! 4+:%860'! '$6!
%0%&%-**5! (+,%&'! 2(+;'$! +9! :$+<6:$6((5! '$-'! +::%((64! )0!
+06! -(6-B!^! '+'-*! +9! FK! &'%45! &)'6&!;6(6! 6&'-,*)&$64! )0! '$6!
T+&'!@(66<!-04!T+462D+*6!,%(064!-(6-&B!Q0!'$6!T+&'!@(66<!
,%(064!-(6-H!:$+<6:$6((5!-04!&<%0<,%&$!;6(6!67-8)064!-'!
&6160!&)'6&H!+06!+9!;$):$!;-&!)0&)46!-!,)2!2-86!67:*+&%(6H!
+06! )0&)46! -! *)16&'+:<! 67:*+&%(6H! -04! 9)16! '$-'! ;6(6! 0+'!
D(+'6:'64! 9(+8! ,(+;&)02B! Q0! 6-:$! ,%(064! -(6-H! +06! +9! '$6!
&)'6&! 67D+&64! '+! ,(+;&)02! ;-&! *+:-'64! )0! '$6! )8864)-'6!
57
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!U12151)7! 'K! )34! 4`2(':J,4:.! V5! )34! -'A@4E'(4! &J,54A! $,4$*!
:4E$,$)4! &1@! @$%4! $5A! (1U4:)'2?! 4`2(':J,4:! =4,4!
2'5:),J2)4A!K',!:?J5?&J:3!$5A!23'?4234,,7.!
!
!
9*#"0$( @q-'2$)1'5! 'K! :)JA7! $,4$:.! R34!-':)!+,44?! f! >1@!
+'J(44!&J,54A!$,4$:!$,4!$EE,'`1%$)4(7![\!%1(4:!5',)3=4:)!
'K!C',A$5*!;R.!
!
!$I$1&*,-(,;(LI+-&%(;,0(!+<7I*-#(
D)! 4$23! :1)4*! FG! E($5):! 'K! &')3! :E4214:! =4,4! :4(42)4A! K',!
%4$:J,4%45)! &7! =$(?15@! $! ),$5:42)! (154! $5A! :)'EE15@! $)!
4hJ$(! 15)4,U$(:.!R34!E$24! 15)4,U$(! U$,14A!A4E45A15@!'5! )34!
:1Q4! 'K! )34! :)$5A.! R34! 2(':4:)! (1U4! E($5)! )3$)! =$:! KJ((7!
4`E':4A! )'! E')45)1$(! &,'=:15@! =$:! :4(42)4A! K',!
%4$:J,4%45).!!
!
S$+%"0$<$-&%(*-(S*%%,"0*(a0$+\%(a"0-$'(.0$+%(
R34! 341@3)! 'K! (1U4! E($5):! =$:! %4$:J,4A! )'! )34! &$:4! 'K!
2J,,45)O74$,O@,'=)3!aL>+n8b.!V5!)34!2$:4!'K!:?J5?&J:3*!)34!
)$((4:)! :)4%! 'K! )34! :3,J&! a$:! A4)4,%154A! &7! 341@3)! )'! )34!
&$:4!'K!2J,,45)O74$,O@,'=)3b!=$:!:4(42)4A!K',!%4$:J,4%45).!
VK!)34!:E,'J):!',1@15$)4A!K,'%!$!E($5)!)3$)!=$:!5')!2'5:J%4A!
&7! K1,4! a15!')34,!=',A:*! )4,%15$(!&JA:!=4,4!E,4:45)!'5! )34!
A4$A! :)4%b*! )34! 341@3)! 'K! )34! E$,45)! E($5)! =$:! %4$:J,4A.!
R34! 341@3)! 'K! A4$A! E($5):! =$:!%4$:J,4A! )'! )34! )1E! 'K! )34!
:)4%.! V5! 2$:4:!=34,4! )34! E$,45)! E($5):!=4,4! 2'5:J%4A! &7!
K1,4!$!:4E$,$)4!:4$,23!=$:!2'5AJ2)4A!)'!2'%E(4)4!)34!:$%E(4!
'K! FG! E($5):/! $)! :'%4! :1)4:! FG! :J1)$&(4! E($5):! =4,4! 5')!
E,4:45).!
!
>,'=:15@! =$:! 2($::1K14A! 15)'! )='! (4U4(:! &7! 4`$%1515@!
$55J$(!@,'=)3!152,4%45):!'5!U4,)12$((7!',145)4A!:)4%:.!R34!
(45@)3! 'K! $55J$(! @,'=)3! 152,4%45):! =$:! A4)4,%154A! &7!
15:E42)1'5!'K!&JA!:2$,:.!D!:)4%!=$:!2($::1K14A!$:! 15)45:4(7!
&,'=:4A! 1K! '54! ',4! %',4! U4,)12$((7O',145)4A*! 2'%E(4)4!
$55J$(!@,'=)3!152,4%45):!=4,4!&,'=:4A!$5A!=4,4!A4$A.!VK!
5'! 2'%E(4)4! $55J$(! 152,4%45)!=$:! &,'=:4A! $5A! A4$A*! )34!
:)4%! =$:! 2($::1K14A! $:! (1@3)O)'O%'A4,$)4(7! &,'=:4A.! D!
:?J5?&J:3!E($5)!=$:!2($::1K14A!$:!15)45:4(7!&,'=:4A!1K!$57!
:)4%! 15! )34! :3,J&! =$:! 15)45:4(7! &,'=:4A.! D! 23'?4234,,7!
E($5)! =$:! 2($::1K14A! '5! )34! &$:1:! 'K! 1):! :15@(4! :)4%.! R34!
&,'=:15@! (4U4(!'K! )34! :1)4!=$:!2$(2J($)4A!$:! )34!E4,245)!'K!
)34!FG!E($5):!)3$)!=4,4!15)45:4(7!&,'=:4A.!
!
-1U4!f!l4$A!V5A4`!a-l!V5A4`b!=$:!J:4A!)'!$::4::!)34!4KK42)!
'K! &,'=:15@! '5! 15)45:4(7! &,'=:4A! E($5):.! R34! 15A4`! =$:!
2$(2J($)4A! $:"! -l! V5A4`! t! L>+n8! I! Ll*! =34,4! Ll! 1:! )34!
341@3)! )'! )34! )1E! 'K! )34! )$((4:)! A4$A*! 2'%E(4)4! $55J$(!
152,4%45)! aK1@J,4! Fb.! D5! -l! V5A4`! 'K! $&'J)! Q4,'! ='J(A!
15A12$)4! )3$)! $! E($5)! =$:! &415@! &,'=:4A! )'! )34! Q'54! 'K!
%423$512$(! E,')42)1'5! a&,'=:4A*! A4$A! )=1@! 2(J:)4,:! 'K)45!
A4)4,! &,'=:15@! 15! )34! 15)4,1',! 'K! )34! E($5)b.! D! 31@3(7!
54@$)1U4!-l!V5A4`!='J(A!15A12$)4!)3$)!$!E($5)!=$:!A715@!)'!
@,'J5A! (4U4(.! D! 31@3(7! E':1)1U4! -l! V5A4`! ='J(A! 15A12$)4!
)3$)!$!E($5)!=$:!@$1515@!341@3)!$K)4,!E$:)!15)45:4!&,'=:15@.!
!
!
9*#"0$( >q;4$:J,4%45):! )$?45! '5! 15)45:4(7! &,'=:4A!
E($5):.!R34!%4$:J,4%45):!$,4!J:4A!)'!2$(2J($)4!-l!V5A4`.!
!
jU4,! )34! ('5@! )4,%*! E4,245)! 15)45:4(7! &,'=:4A! $5A! -l!
V5A4`! =1((! &4! J:4A! )'! A'2J%45)! )34! 4KK42)! 'K! &,'=:15@.!
L'=4U4,*! &42$J:4!%':)! E($5):! 4:)$&(1:34A! 15! )34!;1::'J,1!
>,4$?:!&J,54A!$,4$:!=4,4!'5(7!K'J,!74$,:!'(A!15!FGGN*!)34,4!
=$:! 2'524,5! )3$)! )34! E($5):! 3$A! 5')! &445! 4`E':4A! )'!
&,'=:15@! ('5@! 45'J@3! )'! A4U4('E! )34! 23$,$2)4,1:)12:! 'K!
15)45:4! &,'=:15@.! -l! V5A4`! %4$:J,4%45):! =4,4! )$?45! 15!
FGGN!$5A!FGGM!)'!$::4::!=345!-l!V5A4`!2'J(A!&4!J:4A!$K)4,!
=1(AK1,4.!V5! )34!:3',)O)4,%*!$5!$5$(7:1:!'K!:)4%!@,'=)3!,$)4!
=$:!J:4A!)'!@$15!$!E4,:E42)1U4!'5!)34!4KK42)!'K!&,'=:15@!'5!
23'?4234,,7.!R34!%4$:J,4%45):!'5!=3123!)34!@,'=)3!,$)4:!
=4,4!&$:4A!$,4!A4:2,1&4A!15!K1@J,4![.!!
!
>42$J:4!:?J5?&J:3!=$:!:4(A'%!&,'=:4A*!1)!=$:!E'::1&(4!)'!
%4$:J,4! )34! 54)! (45@)3! 'K! :)4%! )3$)! 4('5@$)4A! 4$23! 74$,!
$K)4,!)34!K1,4.!R34!$55J$(!152,4%45):!=4,4!%4$:J,4A!'5!)34!
:)4%! )3$)! =$:! :4(42)4A! K',! 341@3)! %4$:J,4%45).! D55J$(!
152,4%45):!=4,4!%4$:J,4A! K,'%! )34!&$:4! 'K! )34! 152,4%45)!
)'! )34! E'15)! =34,4! )34! 31@34,! a7'J5@4,b! 152,4%45)!
A4U4('E4A! K,'%! )34! '(A4,! :)4%! :4@%45).! R34:4! A$)$! =4,4!
J:4A! )'! $::4::! )34! ,$)4! $)! =3123! E($5):! @,4=! )'! E')45)1$(!
:)$)J,4.!
!
2008 Shrublands Proceedings 46 NREI XVI
58
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!9',!:?J5?&J:3!$5A!23'?4234,,7! )34! 1521A4524!'K!&,'=:15@!
AJ,15@! )34! @,'=15@! :4$:'5! 'K! FGGN! =$:! A4)4,%154A! K,'%!
15:E42)1'5! 'K! )34! )$((4:)! )4,%15$(! (4$A4,.! 9',! 23'?4234,,7!
)34! 1521A4524! 'K! &,'=:15@! K',! FGGc! )3,'J@3! FGGd! =$:!
A4)4,%154A! K,'%! 15:E42)1'5! 'K! )34! ,4:E42)1U4! :4@%45):/! 1K!
$57! 'K! )34! :4@%45):! )3$)! 4('5@$)4A! 15! $! @1U45! 74$,! =$:!
&,'=:4A*! )34! E($5)! =$:! ,42',A4A! $:! 3$U15@! &445! &,'=:4A!
)3$)!74$,.!
!
9*#"0$( Fq;4$:J,4%45):! J:4A! )'! 2$(2J($)4! :)4%! @,'=)3!
,$)4.! L41@3)! =$:! %4$:J,4A! )'! )34! &$:4! 'K! 2J,,45)! 74$,!
@,'=)3.! R34:4! A$)$! =4,4! J:4A! )'! 2$(2J($)4! )34! 5J%&4,! 'K!
74$,:!,4hJ1,4A!K',!$!E($5)!)'!@,'=!K,'%!1):!341@3)!15!FGGN!)'!
[.\!%!)$((.!
!
S$+%"0$<$-&%(*-(aI+1\(L"I+%\*(a"0-$'(.0$+%(
R34! (45@)3! 'K! FGGN! 2J,,45)O74$,O@,'=)3! =$:!%4$:J,4A.! VK!
E,4:45)*!)34!(45@)3!'K!)34!:4@%45)!)3$)!4('5@$)4A!)34!74$,!'K!
)34! K1,4! aFGGdb! =$:! %4$:J,4A.! +J,,45)O74$,O@,'=)3! =$:!
4`$%154A! K',! 4U1A4524! 'K! &,'=:15@.! R34! 341@3)! 'K! E($5):!
?1((4A!&7!)34!K1,4!=$:!%4$:J,4A!J:15@!)34!E,')'2'(!K'(('=4A!
15! )34!;1::'J,1!>,4$?:! &J,54A! $,4$:.! R34! E($5):! ?1((4A! &7!
K1,4!=4,4!4`$%154A!K',!%',E3'('@12!4U1A4524!'K!&,'=:15@.!
!
V5!)34!KJ)J,4*!E($5):!@,'=15@!15:1A4!)34!&1@!@$%4!4`2(':J,4:!
=1((! A'2J%45)! )34! 341@3)! )'!=3123! E($5):! 2$5! @,'=! 15! )34!
$&:4524!'K!&,'=:15@.!D!)4%E',$,7!4:)1%$)4!'K!)3$)!E')45)1$(!
341@3)! =$:! %$A4! K,'%! %4$:J,4%45):! 'K! E($5):! )3$)! =4,4!
E,')42)4A!K,'%!&,'=:15@!&7!)'E'@,$E37.!!
!
HP!YVN!(.AT(T:!)Y!!:QA!
(
!\"-\/"%8(
F50/(0-'&+G/-6"0+
R34! %4$5! 341@3)! 'K! :?J5?&J:3! ?1((4A! &7! )34! ;1::'J,1!
>,4$?:!91,4!=$:!\H!!![!2%!a(!t!MH/!!!6Tb/!)34!%4$5!341@3)!
'K! :?J5?&J:3!?1((4A!&7! )34!>($2?!BJ($:?1!91,4!=$:!\M!!! H!
2%!a(!t!HP\b.!R34:4!341@3):!152(JA4!)34!:)4%!:4@%45)!)3$)!
=$:!2J,,45)O74$,O@,'=)3!$)! )34!)1%4!'K!)34!,4:E42)1U4!K1,4:.!
R34!%$`1%J%!341@3)!'K!$!:?J5?&J:3!?1((4A!&7!K1,4!=$:!HFF!
2%.! V5! $! :4$,23! K',! )$((4,! :?J5?&J:3! @,'=15@! 15! $,4$:!
E,')42)4A!K,'%!&,'=:15@*!5'54!=4,4!K'J5A.!!
!
D()3'J@3! )34,4!=$:!%',E3'('@12! 4U1A4524! )3$)! :?J5?&J:3!
=$:!&,'=:4A!E,1',! )'!)34!K1,4:*! )34!:)4%:!=4,4!5')!34A@4A.!
R31:! :J@@4:):! )3$)! E,1',! )'! K1,4*! &,'=:15@! 3$A! $! %151%$(!
15K(J4524! '5! :?J5?&J:3! 341@3)! @,'=)3*! $5A! )3$)! E($5):!
(1?4(7! @,4=! )'! )341,! E')45)1$(! :)$)J,4! @1U45! ('2$(! :1)4!
2'5A1)1'5:.! l4E45A15@! '5! :1)4! 2'5A1)1'5:*! )34! E')45)1$(!
341@3)!'K!:?J5?&J:3!(1?4(7!,$5@4:!K,'%!\G!2%!)'!:'%4=3$)!
'U4,!H!%.!
!
N../<0+5.+C#5,*-(6+K5&&5,-(6+9-&).-#/+
R34! E4,245)! 'K! 2J,,45)O74$,O@,'=)3! (4$A4,:! )3$)! =4,4!
&,'=:4A!$)!)34!-':)!+,44?!$5A!-'A@4E'(4!&J,54A!$,4$:!=$:!
G.N! $5A! H.M! E4,245)! ,4:E42)1U4(7.! R34! E4,245)! 'K! 2J,,45)O
74$,O@,'=)3! (4$A4,:! )3$)! =4,4! &,'=:4A! $)! )34! >1@! +'J(44!
$5A! 84,%$154! +'J(44! &J,54A! $,4$:! =$:! H.G! $5A! F[.G!
E4,245)*! ,4:E42)1U4(7.! D)! 84,%$154! +'J(44! 61)4! \! $((!
2J,,45)O74$,O@,'=)3! (4$A4,:! =4,4! 51EE4A.! VK! 61)4! \! 1:!
4`2(JA4A*! [.M! E4,245)! 'K! (4$A4,:! $)!84,%$154!+'J(44!=4,4!
51EE4A.!R34!1521A4524!'K!&,'=:15@!:J@@4:):!)3$)!:?J5?&J:3!
&,'=:4!J:4!=$:!@,4$)4,!$)!)34!:'J)3=4:)4,5!45A!'K!)34!:)JA7!
$,4$.!!
!
#1)3!)34!4`24E)1'5!'K!84,%$154!+'J(44!61)4!\*!$((!;1::'J,1!
>,4$?:! &J,54A! $,4$! :1)4:! =4,4! Q4,'! E4,245)! 15)45:4(7!
&,'=:4A.! D)! 84,%$154! +'J(44! 61)4! \*! d\! E4,245)! 'K! )34!
E($5):!=4,4!15)45:4(7!&,'=:4A/!)34!%4$5!-l!V5A4`!'K!)3':4!
E($5):! =$:! IF! 2%.! >$:4A! '5! 1521A4524! 'K! &,'=:15@! $5A!
&,'=:15@! (4U4(*! &,'=:4! J:4! $)! 84,%$154! +'J(44! 61)4! \!
A1KK4,4A!K,'%!$((!')34,!:1)4:.!
!
B($5)! 341@3)! $5A! @,'=)3! ,$)4! A$)$! 15A12$)4! )3$)! @,'=)3! )'!
E')45)1$(!:)$)J,4!'22J,:!=1)315!$!K4=!74$,:.!R34!%4$5!341@3)!
aL>+n8b! 'K! :?J5?&J:3! 4:)$&(1:34A! $K)4,! )34! ;1::'J,1! 91,4!
=$:! c[! !! H! 2%.! R'! 2'%E$,4! )31:! 341@3)! )'! )34! 341@3)! 'K!
E($5):! )3$)!=4,4!?1((4A!&7! K1,4*! )34!%4$5! (45@)3!'K!2J,,45)O
74$,! @,'=)3! aM! !! G! 2%b! =$:! $AA4A*! ,4:J()15@! 15! $! )')$(!
341@3)! 'K! \H! 2%.! DK)4,! K'J,! KJ((! @,'=15@! :4$:'5:*!
:?J5?&J:3! 4:)$&(1:34A! $K)4,! )34! ;1::'J,1! >,4$?:! 91,4!
$))$154A!$!341@3)! :1%1($,! )'! )3$)!'K!E($5):!?1((4A!&7! )34! K1,4!
a\H!2%b.!
!
R34! (45@)3! 'K! :)4%! :4@%45):! E,'AJ24A! 15! 4$23! 74$,!
K'(('=15@! )34! ;1::'J,1! >,4$?:! K1,4! 15A12$)4:! )3$)! @,'=)3!
,$)4! A42(154:!=1)3! $@4! aK1@J,4!cb.!R31:! 2'52(J:1'5! 1:! &$:4A!
'5! (45@)3:! E,'AJ24A! AJ,15@! )34! 2'%E(4)4! @,'=15@! :4$:'5:!
'K!FGGc! )3,'J@3!FGGN.!j5(7!HG!'K! )34!FGG! :$%E(4A!E($5):!
152(JA4A!:4@%45):! )3$)!4('5@$)4A! 15!FGG[.!R34:4!:4@%45):!
2'%E(4)4A! )341,! @,'=)3! )'! $! %4$5! 341@3)! 'K! HF! !! F! 2%!
=1)315! $! ),J52$)4A! :4$:'5! )3$)! &4@$5! 15! ($)4OCJ(7.! 64U45)7!
)3,44! E4,245)! 'K! )34! )')$(! :)4%! @,'=)3! 15!;1::'J,1! >,4$?:!
&J,54A! $,4$! '22J,,4A! AJ,15@! )34! K1,:)! )='! KJ((! @,'=15@!
:4$:'5:.!
2008 Shrublands Proceedings 47 NREI XVI
59
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!V5!)34!>($2?!BJ($:?1!&J,54A!$,4$:*!:E,'J):!=4,4!'&:4,U4A!15!
)34! 9$((! 'K! FGGd*! 3'=4U4,! 5'! :4@%45):! E,'AJ24A! 15! FGGd!
=4,4! 452'J5)4,4A! 15! FGGN/! $((! :$%E(4A! E($5):! 2'5:1:)4A!
:'(4(7!'K!2J,,45)O74$,O@,'=)3.!R34!%4$5!341@3)!'K!2J,,45)O
74$,! @,'=)3!=$:! \N!!! H! 2%*! $! 341@3)! :1%1($,! )'! )34!%4$5!
341@3)!'K!%$)J,4!E($5):!?1((4A!&7!)34!K1,4!a\M!2%b.!!
!
9*#"0$([q;J23!'K!)34!@,'=)3!)'!$!E($5)]:!E')45)1$(!341@3)!
'22J,:!AJ,15@! )34!K1,:)! )='!74$,:!$K)4,! K1,4.!R34!%':)! ,$E1A!
@,'=)3! '22J,,4A! AJ,15@! )34! K1,:)! KJ((! @,'=15@! :4$:'5.!
8,'=15@! 2'5A1)1'5:! AJ,15@! )34:4! 151)1$(! 74$,:! (1?4(7! E($7:!
$5!1%E',)$5)!,'(4!15!A4)4,%1515@!$!E($5)]:!J()1%$)4!:)$)J,4.!
!
V5! $! 2'%E$,1:'5! 'K! E''(4A! A$)$! &7! DSjWD*! )34! FGGN!
2J,,45)O74$,O@,'=)3! 'K! )34! >($2?! BJ($:?1! E($5):! =$:!
:1@51K12$5)(7!@,4$)4,! )3$5! )34!:)4%!:4@%45):! )3$)!4('5@$)4A!
K',! )34! K1,:)! )1%4! 15! FGGc! 15! )34! ;1::'J,1! >,4$?:! &J,54A!
$,4$:!a\N!!!H!2%!$5A![\!!!H!2%*!,4:E42)1U4(7/!F!w!G.GGHb.!
>')3!'K!)34:4!:4@%45):!=4,4!15!)341,!151)1$(!@,'=15@!:4$:'5!
$5A! 2'J(A! &4! 4`E42)4A! )'! &4! :1%1($,! 15! (45@)3.! 91@J,4! \!
A4:2,1&4:! )34!%4$5! (45@)3!'K! )34!:4@%45):!&7!74$,!$)!4$23!
'K!)34!&J,54A!$,4$:.!R34!A1KK4,4524!15!K1,:)O:4$:'5!:4@%45)!
(45@)3! %$7! &4! AJ4! )'! A1KK4,4524:! 15! FGGc! $5A! FGGN!
E,421E1)$)1'5.!
!
R='! <4%')4! DJ)'%$)4A! #4$)34,! 6)$)1'5:! A'2J%45)4A! $!
E4,1'A!'K!:J&:)$5)1$(!E,421E1)$)1'5!15!($)4O;$7!'K!FGGN/! )34!
2',,4:E'5A15@!E4,1'A!15!FGGc!=$:!,4($)1U4(7!A,7!aK1@J,4!db.!
V5! )34!U12151)7!'K! )34!-':)!+,44?!&J,54A!$,4$*!HM!2%!aN.GM!
15b!'K!E,421E1)$)1'5!K4((!&4)=445!;$7!FG!$5A!;$7![H*!FGGN.!
jU4,!)3$)!:$%4!E4,1'A!15!FGGc*!)34!E,421E1)$)1'5!=$:!c.[!2%!
aH.N! 15b.! jU4,! )34! :$%4! E4,1'A! 15! )34! U12151)7! 'K! )34!
-'A@4E'(4!&J,54A!$,4$*!H[!2%!a\.H[!15b!'K!E,421E1)$)1'5!K4((!
15!FGGN*!2'%E$,4A!)'!\!2%!aH.PM!15b!15!FGGc.!R34!($)4O;$7!
E,421E1)$)1'5! 15! FGGN! '22J,,4A! 1%%4A1$)4(7! E,1',! )'! )34!
15)45:4! :J%%4,! 34$)! )7E12$(! 'K! )34! $,4$*! $5A! %$7! 3$U4!
4`)45A4A!)34!FGGN!@,'=15@!:4$:'5.!
!
R34! A1KK4,4524! 15! E,421E1)$)1'5! %$7! $(:'! 4`E($15! =37! )34!
\NO2%! O341@3)! 'K! )34! '54O:4$:'5! '(A! E($5):! 15! )34! >($2?!
BJ($:?1! &J,54A! $,4$:! =$:! @,4$)4,! )3$5! )34! )')$(! \HO2%!
341@3)!'K!)34!K'J,O:4$:'5O'(A!E($5):!15!)34!;1::'J,1!>,4$?:!
&J,54A!$,4$:!aF!w!G.GH/!)34!)')$(!341@3)!'K!;1::'J,1!>,4$?:!
E($5):! 152(JA4:! 2J,,45)O74$,O@,'=)3b.! >415@! 15! )341,! 151)1$(!
@,'=15@!:4$:'5*!)34!>($2?!BJ($:?1!E($5):!=4,4!@,'=15@!$)!$!
31@3!,$)4/!$5!4`)45:1'5!'K! )34!@,'=15@!:4$:'5!='J(A!$AA!$!
2',,4:E'5A15@(7! ('5@! (45@)3! 'K! :)4%.! V5! 2'5),$:)*! %':)! 'K!
)34! ;1::'J,1! >,4$?:! E($5):! =4,4! 15! )341,! K'J,)3! @,'=15@!
:4$:'5*! $5A! @,'=15@! $)! $! ,4AJ24A! ,$)4! a:44! K1@J,4! [b.!
>42$J:4! )341,! ,$)4! 'K! @,'=)3! =$:! ,4($)1U4(7! :('=*! $5!
4`)45:1'5! 'K! )34! @,'=15@! :4$:'5! ='J(A! E,'AJ24! $!
2',,4:E'5A15@(7!:3',)4,!(45@)3!'K!:)4%.!8,'=15@!2'5A1)1'5:!
AJ,15@!)34!151)1$(!74$,!'K!@,'=)3!%$7!&4!$!:1@51K12$5)!K$2)',!
)3$)!A4)4,%154:!)34!E')45)1$(!341@3)!'K!:?J5?&J:3!$)!$!:1)4.!
!
!
(
9*#"0$( Eq6?J5?&J:3! :)4%:! )3$)! 4('5@$)4A! K',! )34! K1,:)!
)1%4!15!FGGN!@,4=!('5@4,!)3$5!:)4%:!)3$)!4('5@$)4A!K',!)34!
K1,:)! )1%4! 15! FGGc.! D! :1%1($,! 4KK42)! '22J,,4A! =1)3!
23'?4234,,7! adM! U4,:J:! \d! 2%b.! R34! &4)=445! 74$,!
A1KK4,4524! 15! @,'=)3! 2'J(A! &4! AJ4! )'! A1KK4,4524:! 15!
E,421E1)$)1'5!A4:2,1&4A!15!K1@J,4!\.!!
!
)8,\$18$003!
F50/(0-'&+G/-6"0+
D)! $! K4=! ('2$)1'5:*! 23'?4234,,7! E($5):! ?1((4A! &7! K1,4! 3$A!
@,'=5! )'! $)! (4$:)! cO%! )$((.! R34! :1)4! 2'5A1)1'5:!=34,4! )347!
@,4=! $EE4$,4A! )'! &4! :1%1($,! )'! )3':4! )3$)! 4`1:)4A! 2(':4O&7!
=34,4! 23'?4234,,7! E($5):!=4,4! :3',)4,.! R34! :3',)4,! E($5):!
=4,4!34A@4A!&7!&,'=:15@*!=31(4!)34!)$((!E($5):!=4,4!5').!V)!
$EE4$,:! )3$)*! 1K! E,')42)4A! K,'%! &,'=:15@*! 23'?4234,,7! 3$:!
)34! E')45)1$(! )'! @,'=! )'! [O)'OcO%! )$((! 15! )34! :)JA7! $,4$.!
8,'=)3! =1)315! &1@! @$%4! 4`2(':J,4:! =1((! &4! J:4A! )'!
,44`$%154!)31:!2'52(J:1'5!15!)34!KJ)J,4.!!
+
N../<0+5.+C#5,*-(6+K5&&5,-(6+9-&).-#/+
R34!:)4%:!?1((4A!&7!K1,4!=4,4!'K)45!34A@4A*!:J@@4:)15@!)3$)!
&,'=:15@! 3$A! $KK42)4A! 341@3)! @,'=)3! 15! )34! E$:).! V5! )34!
>($2?!BJ($:?1!&J,54A!$,4$:*!FG!E4,245)!'K!)34!2J,,45)O74$,O
@,'=)3!=$:!&,'=:4A/! 15! )34!;1::'J,1!>,4$?:!&J,54A!$,4$:!
Fd! E4,245)! 'K! )34! 2J,,45)O74$,O@,'=)3! =$:! &,'=:4A.!
>42$J:4! %4$:J,4%45):! =4,4! )$?45! 15! ($)4ODJ@J:)! $5A!
4$,(7O64E)4%&4,*! )34:4! A$)$! ,4K(42)! &,'=:15@! )3$)! '22J,,4A!
AJ,15@!)34!FGGN!@,'=15@!:4$:'5.!9,'%!FGGc!)3,'J@3!FGGd*!
)34! 1521A4524! 'K! &,'=:15@! =$:! NN*! Md*! $5A! MG! E4,245)*!
,4:E42)1U4(7.! R34! 1521A4524! 'K! &,'=:4! J:4! $EE,'`1%$)4(7!
),1E(4:!AJ,15@!)34!($)4OK$((!$5A!=15)4,.!
!
R3,44! (154:! 'K! 4U1A4524! 15A12$)4! )3$)! &,'=:15@! =1((! &4! $!
A'%15$5)! 15K(J4524! '5! 23'?4234,,7! 341@3)! @,'=)3"! Hb!
2008 Shrublands Proceedings 48 NREI XVI
60
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!341@3)! $5A! $@4! ,4($)1'5:31E:*! Fb! &,'=:15@! (4U4(! $5A! -l!
V5A4`*!$5A![b!:)4%!@,'=)3!,$)4.!
!
R34! %4$5! 341@3)! 'K! 23'?4234,,7! ?1((4A! &7! )34! ;1::'J,1!
>,4$?:!91,4!=$:!dP!!!d!2%!a(!t!Fc/!!!6Tb/!)34!%4$5!341@3)!
'K!23'?4234,,7!?1((4A!&7!)34!>($2?!BJ($:?1!91,4!=$:!N[!!!F!
2%! a(! t! FFMb.! R34! %4$5! 341@3)! aL>+n8b! 'K! 23'?4234,,7!
4:)$&(1:34A! $K)4,! )34! ;1::'J,1! 91,4! a4`2(JA15@! 84,%$154!
+'J(44! 61)4! [&b!=$:! NH!!! H! 2%! a(! t! FGGb.!DK)4,! K'J,! KJ((!
@,'=15@! :4$:'5:*! 23'?4234,,7! E($5):! 4:)$&(1:34A! $K)4,! )34!
;1::'J,1!>,4$?:! 91,4!=4,4! $EE,'`1%$)4(7! )34! :$%4! 341@3)!
$:! )34! E($5):! ?1((4A! &7! K1,4.! R34! %4$5! (45@)3! 'K! 2J,,45)O
74$,O@,'=)3! 15! )34!>($2?!BJ($:?1!&J,54A!$,4$:!=$:!dM!!!H!
2%*!$!341@3)!:(1@3)(7!:3',)4,!)3$5!)34!%4$5!341@3)!'K!E($5):!
?1((4A! &7! )34!>($2?!BJ($:?1! 91,4.!R34! :1%1($,1)7! 'K! 341@3):!
$%'5@! A1KK4,45)! $@4! 2($::4:! 15A12$)4:! )3$)! $K)4,! )34! 151)1$(!
@,'=15@! :4$:'5*! 341@3)! @,'=)3! 24$:4:.! R34! E,4:4524! 'K!
34A@15@!15A12$)4:!)3$)!&,'=:15@!1:!$!K$2)',.!!
!
!
9*#"0$( BqB,421E1)$)1'5! 15! ($)4O;$7! 'K! FGGN! =$:!
:J&:)$5)1$((7! @,4$)4,! )3$5! )3$)! '22J,,15@! 15! FGGc.! D)! )3$)!
)1%4! 'K! 74$,*! 3')! A,7! 2'5A1)1'5:! 2'J(A! E')45)1$((7! :('=!
@,'=)3! ,$)4.! R34! E,421E1)$)1'5! 15! FGGN! %$7! 3$U4! 3$A! )34!
4KK42)!'K!4`)45A15@!)34!@,'=15@!:4$:'5.!#4$)34,!2'5A1)1'5:!
AJ,15@! )34! 151)1$(! :4$:'5! 'K! 4('5@$)1'5! 2'J(A! $5! 1%E',)$5)!
A4)4,%15$5)!'K!E')45)1$(!:)$)J,4.!
!
>,'=:15@!(4U4(!$5A!-l!V5A4`!1:!)34!:42'5A!(154!'K!4U1A4524!
:J@@4:)15@! )3$)! &,'=:15@! =1((! 15K(J4524! 341@3)! @,'=)3! $)!
:'%4!:1)4:.!l$)$!2'((42)4A! 15!FGGN!$5A!FGGM!$,4!E('))4A! 15!
K1@J,4! N.! V5! FGGN! )3,44! :1)4:! =4,4! G! E4,245)! 15)45:4(7!
&,'=:4A.!>42$J:4!5'!-l!V5A4`!2$5!&4!2$(2J($)4A!K',!(1@3)O
)'O%'A4,$)4(7! &,'=:4A! E($5):*! )34:4! :1)4:! $,4! 5')! A4E12)4A!
'5!)34!@,$E3.!R34!E':1)1'5!'K!$!E'15)!'5!)34!@,$E3!15A12$)4:!
)34! E')45)1$(! :4U4,1)7! 'K! &,'=:15@! $)! $! :1)4.! D! :4U4,4!
&,'=:15@!4KK42)!='J(A!&4!15A12$)4A!&7!$!2(J:)4,15@!'K!E'15):!
15! )34! JEE4,O245)4,! $5A! JEE4,O(4K)! 'K! )34! @,$E3.! R34!
&,'=:15@! (4U4(! $5A! -l! V5A4`! A$)$! 2'((42)4A! 15! FGGN! $K)4,!
)34!K1,4!A'!5')!15A12$)4!$!:4U4,4!&,'=:15@!4KK42).!!
!
>42$J:4! %':)! 'K! )34! E($5):! 4:)$&(1:34A! $K)4,! )34!;1::'J,1!
>,4$?:!91,4!=4,4!K'J,!74$,:!'(A! 15!FGGN*! 1)! :44%:!E'::1&(4!
)3$)!)347!3$A!5')!&445!4`E':4A!)'!&,'=:15@!('5@!45'J@3!)'!
A4U4('E! )34! 23$,$2)4,1:)12:! 'K! 15)45:4! &,'=:15@.! R34! A$)$!
2'((42)4A! 15! FGGM! 2',,'&',$)4! )31:! 15)4,E,4)$)1'5.! >7! FGGM!
'5(7! $! :15@(4! :1)4! a8+G[OFb! =$:! G! E4,245)! 15)45:4(7!
&,'=:4A.!j54!:1)4!=$:!HGG!E4,245)! 15)45:4(7!&,'=:4A*!$5A!
)3,44! :1)4:! =4,4! P\! E4,245)! 15)45:4(7! &,'=:4A.! V)! 1:! 'J,!
15)4,E,4)$)1'5! )3$)! )34:4! 23$5@4:! ,4K(42)! 2J%J($)1U4! :),4::!
'5!E($5):!,$)34,!)3$5!$5!152,4$:4!15!&,'=:15@!E,4::J,4.!
!
!
9*#"0$( GqR34! ,4($)1'5:31E! &4)=445! E4,245)! 15)45:4(7!
&,'=:4A! $5A! -l! V5A4`! 2$5! &4! J:4A! )'! A4:2,1&4! 3'=! )34!
4KK42):!'K!&,'=:15@!23$5@4!'U4,!)1%4.!R34!4$,(14:)!:)$@4!'K!
A42(154!='J(A!&4! 15A12$)4A!&7!$!E'15)!$)! )34!&'))'%!245)4,!
'K!)34!@,$E3.!D:!$!31@34,!E4,245)$@4!'K!E($5):!15!)34!:$%E(4!
$,4! 15)45:4(7! &,'=:4A*! )34! E'15)!='J(A!%'U4! )'! )34! JEE4,!
245)4,.! VK!&,'=:15@!E,4::J,4!,4%$15:!31@3*! )34!E'15)!='J(A!
%'U4! K,'%! )34! JEE4,! 245)4,! )'! )34! JEE4,! (4K).! VK! &,'=:15@!
E,4::J,4!A1%151:34:*! )34!E'15)!='J(A!%'U4!K,'%!)34!JEE4,!
245)4,! )'! )34! JEE4,! ,1@3)/! $:! )34! 5J%&4,! 'K! (1@3)O)'O
%'A4,$)4(7!&,'=:4A!E($5):!152,4$:4:*!)34!E'15)!='J(A!%'U4!
K,'%!)34!JEE4,!,1@3)!)'!)34!('=4,!,1@3).!
!
R34! $5$(7:1:! 'K! :)4%! @,'=)3! ,$)4! 1:! )34! )31,A! (154! 'K!
4U1A4524! E'15)15@! )'! $! &,'=:15@O,4($)4A! 4KK42)! '5! 341@3)!
@,'=)3.! R34! @'$(! 'K! )31:! $5$(7:1:! 1:! )'! A4)4,%154! 1K! $!
23'?4234,,7! E($5)!=1((! @,'=! $)! $! ,$)4! )3$)!=1((! $(('=! 1)! )'!
$))$15! E')45)1$(! :)$)J,4! &4K',4! 1)! A14:.! R34! $5$(7:1:! =$:!
2'5AJ2)4A!:4E$,$)4(7!K',!)34!>1@!+'J(44*!84,%$154!+'J(44!
a4`2(JA15@! 61)4! [&b*! $5A! 84,%$154! +'J(44! 61)4! [&.!
+3'?4234,,7! $)! 84,%$154! +'J(44! 61)4! [&! =$:! :$%E(4A!
&42$J:4!E($5):!@,'=15@!)34,4!=4,4!U1:1&(7!%',4!,'&J:)!$5A!
2008 Shrublands Proceedings 49 NREI XVI
61
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!%',4! (1@3)(7! &,'=:4A! 2'%E$,4A! )'! E($5):! $)! ')34,! :1)4:!
=34,4! :1)4! 2'5A1)1'5:! =4,4! :1%1($,.! 9',! J5A4)4,%154A!
,4$:'5:*! 23'?4234,,7! E($5):! 15! )31:! :%$((! E$)23!
a$EE,'`1%$)4(7! \O&7OFG!%b!@,4=! )'! $5!J5J:J$(! 341@3)! $5A!
%$7!A4%'5:),$)4!)34!@,'=)3!E')45)1$(!K',!)34!$,4$.!
!
R34! %4$5! (45@)3! 'K! )34! :)4%! :4@%45):! )3$)! 4('5@$)4A! 15!
FGGc!=$:!\d!!!H!2%!a(!t!HPPb!a4`2(JA15@!84,%$154!+'J(44!
61)4![&b.!DK)4,!)3$)!151)1$(!@,'=15@!:4$:'5*!:)4%!@,'=)3!,$)4!
A1%151:34A!=1)3!%4$5!U$(J4:!,$5@15@!K,'%!Hd!2%!f!74$,!$)!
>1@!+'J(44! 61)4! c*! )'! IG.H! 2%! f! 74$,! $)!84,%$154!+'J(44!
61)4! \.! R31,)7O:1`! E($5):! 3$A! $! 54@$)1U4! @,'=)3! ,$)4/! $K)4,!
151)1$(!4('5@$)1'5*!)34:4!E($5):!=4,4!@,'=15@!:3',)4,.!>$:4A!
'5! 4$23!E($5)]:! @,'=)3! ,$)4*!=4! 2$(2J($)4A! )34! )')$(! $@4! $)!
=3123! )34! E($5)! ='J(A! @,'=! K,'%! 1):! 341@3)! 15! FGGN! )'! $!
341@3)! 'K! [.\!%.!D! K,4hJ4527! A1:),1&J)1'5! 'K! )3':4! $@4:! 1:!
:3'=5!15!K1@J,4!M.!B($5):!3$U15@!54@$)1U4!@,'=)3!,$)4:!=4,4!
152(JA4A!15!)34!^xcP!74$,_!2($::.!
!
!
(
9*#"0$(^q9,4hJ4527!$)!=3123!E($5):!$,4!E,4A12)4A!)'!@,'=!
K,'%!)341,!341@3)!15!FGGN!)'!F.\!%!)$((!=1)315!$!@1U45!E4,1'A!
'K! 74$,:.! D! ,4($)1U4(7! ($,@4! E4,245)$@4! 'K! E($5):! $)!
84,%$154! +'J(44! 61)4! [&! $,4! E,4A12)4A! )'! @,'=! )'! )3$)!
341@3)!&7!H\!74$,:!'K!$@4/!)34!&,'=:15@!(4U4(!$)!)31:!:1)4!=$:!
G!E4,245)!15)45:4(7!&,'=:4A.!<4($)1U4(7!K4=!E($5):!$)!')34,!
:1)4:! $,4! E,4A12)4A! )'! $))$15! [.\! %! &7! H\! 74$,:! 'K! $@4/! $)!
)34:4! $,4$:!&,'=:15@!=1((! (1?4(7!E,4U45)!%$57!E($5):! K,'%!
@,'=15@!)'!)341,!E')45)1$(!:)$)J,4.!
!
D)! 84,%$154! +'J(44! 61)4! [&! P\! E4,245)! 'K! )34! :)4%:! $,4!
E,4A12)4A! )'! @,'=! )'! [.\!%! &7! )34! )1%4! )347! $,4! H\! 74$,:!
'(A.! Z5(4::! 2'5A1)1'5:! 23$5@4*! =4! E,4A12)! )3$)! %$57! 'K!
)34:4!E($5):!=1((!$))$15!)341,!E')45)1$(!:)$)J,4.!D)!>1@!+'J(44!
$5A! 84,%$154! +'J(44! $! ,4:E42)1U4! HH! $5A! F! E4,245)! $,4!
E,4A12)4A! )'!@,'=! )'! )3$)!341@3)!&7! )34! :$%4!$@4.!>42$J:4!
@,'=)3! ,$)4! A1%151:34:! =1)3! $@4! $5A! &42$J:4! &,'=:15@!
'K)45! :3',)45:! )34! (1K4:E$5! 'K! :)4%:! a$:! 4U1A4524A! &7!
%',)$(1)7! '&:4,U4A! 15! FGGMb*! 1)! :44%:! (1?4(7! )3$)! K4=! >1@!
+'J(44! $5A! 84,%$154! +'J(44! E($5):! =1((! $))$15! E')45)1$(!
:)$)J,4.!
!
+'5A1)1'5:!AJ,15@!)34!K1,:)!K4=!74$,:!K'(('=15@!=1(AK1,4!$,4!
2,1)12$((7! 1%E',)$5)! )'! )34! A4U4('E%45)! 'K! )34! KJ)J,4!
:),J2)J,4! 'K! )34! E($5)! 2'%%J51)7.!>,'=:15@!E,4::J,4!%J:)!
&4!%'51)',4A!$5A! ,4@J($)4A! 1K!&,'=:15@! 1:! )'!&4! (1%1)4A! )'!
(4U4(:!)3$)!A'!5')!$AU4,:4(7!$KK42)!)34!KJ)J,4!:),J2)J,4!'K!)34!
E($5)!2'%%J51)7.!lJ,15@!)34!151)1$(!74$,:!'K!@,'=)3*!%$57!
E($5):! %$7! 5')! 3$U4! A4U4('E4A! )34! %',E3'('@12!
23$,$2)4,1:)12:! 'K! 15)45:4! &,'=:15@/! )34! %4$:J,4%45)! 'K!
&,'=:15@! (4U4(! $5A! -l! V5A4`! %$7! 5')! A4)42)! $5! $AU4,:4!
4KK42)! 'K! &,'=:15@.! R34! $5$(7:1:! 'K! :)4%! @,'=)3! ,$)4!%$7!
E,'U1A4! $5! $()4,5$)4! %4$5:! 'K! $::4::15@! )34! 4KK42)! 'K!
&,'=:15@!AJ,15@! )34!4$,(7!E4,1'A.!R34!$@4!'K!7'J5@!E($5):!
2$5! 4$:1(7! &4! A4)4,%154A! &7! 15:E42)1'5*! $5A! J:4A! )'!
2$(2J($)4!@,'=)3! ,$)4.!DK)4,!$! K4=!74$,:*! )34!A4)4,%15$)1'5!
'K!$@4!&7!15:E42)1'5!1:!E,'&(4%$)12.!D)!)31:!E'15)*!&,'=:15@!
(4U4(!$5A!-l!V5A4`!E,'U1A4!$!&4))4,!%4$5:!'K!%4$:J,15@!)34!
4KK42)!'K!&,'=:15@.!
!
HP9PHPA)P!(
!
>1'5A151*!;.T.!4)!$(.!HPPP.!>1:'5!J:4!'K!K1,4O%$5$@4A!,4%5$5)!E,$1,14:.!!
!!C'J,5$(!'K!<$5@4!;$5$@4%45).!\F"c\cOcdH.!
+$,(:'5*!B.+.!4)!$(.!HPP[.!91,4!15!047!l44,!L$&1)$)!V%E,'U4:!>,'=:4*!!
!!B,4U45):!6J224::1'5*!$5A!B,4:4,U4:!T5A4%12!L4,&:.!C'J,5$(!'K!#1(A(1K4!!
!!;$5$@4%45).!\N"PHcOPFM.!
+''?*!C.8.*!L4,:347*!R.C.*!V,=15*!-.-.!HPPc.!W4@4)$)1U4!,4:E'5:4!)'!!
!!&J,515@!'5!#7'%15@!%'J5)$15O:3,J&!&1@!@$%4!,$5@4:.!C'J,5$(!'K!<$5@4!!
!!;$5$@4%45).!cN"FPdO[GF.!
9J3(45A',K*!6.l.*!T5@(4*!l.;.!FGGH.!<4:)',15@!34)4,'@4541)7!'5!,$5@4!!
!!($5A:"!42':7:)4%!%$5$@4%45)!&$:4A!'5!4U'(J)1'5$,7!@,$Q15@!E$))4,5:.!!
!!>1':214524!\H"dF\Od[F!
L'&&:*!S.R.*!6E'=$,)*!<.D.!HPMc.!TKK42):!'K!E,4:2,1&4A!K1,4!'5!5J),1)1'5!'K!!
!!%'J5)$15!:344E!$5A!%J(4!A44,!AJ,15@!=15)4,!$5A!:E,15@.!C'J,5$(!'K!
!!#1(A(1K4!;$5$@4%45).!cM"\\HO\dG.!
041@(47*!<.>.*!9,1:15$*!;.<.!HPPM.!>,'=:4!4U$(J$)1'5!&7!$5$(7:1:!'K!!
!!@,'=)3!K',%.!;'5)$5$!91:3!#1(A(1K4!$5A!B$,?:.!L4(45$*!;R.!H\[!EE.!
041@(47*!<.>.*!6?1554,*!>.*!L$,,4((*!l.!FGG\.!V5K(J4524!'K!J5@J($)4!!
!!&,'=:15@!'5!:?J5?&J:3!341@3)!@,'=)3!'5!)34!+;<!S#<.!EE.!d[ONF!L("!!
!!;.<.!9,1:15$!$5A!6.C.!05$EE!a4A:.b!6)$)4=1A4!>,'=:4!TU$(J$)1'5!B,'g42)!!
!!<4E',)!S'.!F.!;'5)$5$!91:3!#1(A(1K4!$5A!B$,?:.!L4(45$*!;R.!!
-$7*!l.#.!HPdN.!>,'=:4!E$($)$&1(1)7!$5A!)34!4KK42):!'K!E,4:2,1&4A!!
!!&J,515@!15!:'J)34,5!E154!K',4:):.!C'J,5$(!'K!9',4:),7.!d\"MFdOMFM.!
B4$,:'5*!6.;.!4)!$(.!HPP\.!#15)4,!J:4!&7!($,@4!J5@J($)4:!K'(('=15@!K1,4!15!!
!!S',)34,5!n4(('=:)'54!S)(.!B$,?.!T2'('@12$(!DEE(12$)1'5:.!\"NccON\\.!
<1EE(4*!#.C.*!>4:23)$*!<.-.!FGG[.!#'(K!,415),'AJ2)1'5*!E,4A$)1'5!,1:?*!$5A!!
!!2'))'5=''A!,42'U4,7!15!n4(('=:)'54!S$)1'5$(!B$,?.!!9',4:)!T2'('@7!$5A!!
!!;$5$@4%45).!HMc"FPPO[H[!
W$5!l4!W1gU4,*!+.D.l.;.*!B'')*!B.*!B,15:*!L.L.R.!HPPP.!+$J:4:!'K!!
!!152,4$:4A!5J),145)!2'5245),$)1'5:!15!E':)OK1,4!,4@,'=)3!15!$5!T$:)!!!!
!!DK,12$5!:$U$55$.!B($5)!$5A!6'1(.!FHc"HN[OHM\.(
W$5!l7?4*!9.*!l$,,$@3*!C.D.!FGGd$.!63',)O!$5A!('5@O)4,%!23$5@4:!15!4(?!!
!!J:4!$5A!K',$@4!E,'AJ2)1'5!15!:$@4&,J:3!2'%%J51)14:!K'(('=15@!E,4O!
!!:2,1&4A!&J,515@.!>1'A1U4,:1)7!$5A!+'5:4,U$)1'5.!["c[N\Oc[PM.!!
qFGGd&.!63',)O!$5A!('5@4,O)4,%!4KK42):!'K!K1,4!$5A!34,&1U',7!'5!:$@4O!
!!&,J:3!2'%%J51)14:!15!:'J)3O245),$(!;'5)$5$.!T5U1,'5%45)$(!!
!!;$5$@4%45).![M"[d\O[Nd.!
W4,%41,4*!-.R.*!4)!$(.!FGGc.!B$)23!&J,515@!4KK42):!'5!@,$Q15@!A1:),1&J)1'5.!
!!C'J,5$(!'K!<$5@4!;$5$@4%45).!\N"FcMOF\F.!
#31)4*!+.D.*!j(%:)4A*!+.T.*!0$7*!+.T.!HPPM.!D:E45*!4(?*!$5A!K1,4!15!)34!
!!<'2?7!;'J5)$15!S$)1'5$(!B$,?:!'K!S',)3!D%4,12$.!#1(A(1K4!6'214)7!
!!>J((4)15.!Fd"ccPOcdF.!
2008 Shrublands Proceedings 50 NREI XVI
62
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!!"#$%&'()*+,&(-./0/'1(/&(2/3,*4(5,36%.,(7#&8*(9/34:(
/;(<,00/=*4/&,(9#4%/&#0(>#3$(
(
?#6%8(5@(A%BC0,DE(?#&%,0(F@(G1,3*HE(#&8(F/$(2@(5/=,00I(
!
!"#$%!&$'
'
!"#$%&'(#)*+&("#$%&'&(! )*+,&'$-.+(/(,--"*.(#()/#00(#1+#(%&(23+(
&,123+1&( 4,-$.( 5,"&2#%&)6( 7"2( #1+( 3%'30.( 8#0"+9( #)( :%090%;+(
3#7%2#2<( =)*+&( )2#&9)( %&( #&9( #1,"&9( >+00,:)2,&+( ?#2%,&#0( @#1$(
-,//,&0.( -,&)%)2( ,;( ;+:6( 0#1'+6( /#2"1+( ,8+1)2,1.( )2+/)( #&9(
&"/+1,")(1,,2()"-$+1)(23#2(9,(&,2('1,:(#7,8+(23+(71,:)%&'(1+#-3(
A?( B( /C( ,;( /,)2( :%09( "&'"0#2+)<( D"1( *1%/#1.( ,7E+-2%8+( :#)( 2,(
9+2+1/%&+(%;( 23+(1+-1"%2/+&2(,1(9+&)%2.(,;(#)*+&()2+/)(F(B(/(2#00(
3#9( -3#&'+9( ;1,/( GHHG( 2,( BIIJ( ,&( #( *,12%,&( ,;( 23+( K#00#2%&(
?#2%,&#0( L,1+)2<( M3+( )#/+( #)*+&( )2#&9)( :+1+( )"18+.+9( %&( GHHG(
#&9( BIIJ( %&( 23+( NJI( $/?( )2"9.( #1+#( A0( O( PGJC<( Q+-,&9#1.(
,7E+-2%8+)(:+1+(2,(9+2+1/%&+(%;(#)*+&(9+&)%2.(:#)(%&;0"+&-+9(7.(+0$(
"1+*2&(!+'3%4&(/(71,:)%&'6(-,&%;+1(+)2#70%)3/+&26(#&9(-#220+(A5$((
)**<C('1#R%&'<(5+#&(1+-1"%2/+&2()2+/(9+&)%2.(9%9(&,2(-3#&'+(;1,/(
GHHG( 2,( BIIJ( A#! O( I<HNC<( S+&)%2.( ,;( )2+/)( F( B( /( 9+-0%&+9( GB(
*+1-+&2( ;1,/( GHHG( 2,( BIIJ( A#! O( I<ITC6( :3%-3( %&9%-#2+)( 23#2(
1+-1"%2/+&2( )2+/)( #1+( &,2( 7+%&'( *1,9"-+9( #2( #( )";;%-%+&2( 1#2+( 2,(
1+*0#-+( #'%&'( ,8+1)2,1%+)<( =1+#)( :%23( 23+( '1+#2+)2( +0$( 9+&)%2%+)(
3#9(23+(0,:+)2(1+-1"%2/+&2()2+/(9+&)%2%+)(#&9(-,&21%7"2+9(23+(/,)2(
2,( 23+(9+-0%&+<(=023,"'3(+0$(71,:)%&'( )++/+9( 2,(*0#.( 23+( 0#1'+)2(
1,0+6(-,&%;+1(+)2#70%)3/+&2(#&9(-#220+('1#R%&'(3#8+(#0),(&+'#2%8+0.(
%/*#-2+9(,8+1)2,1.(1+-1"%2/+&2( %&(#)*+&()2#&9)<(U8+&( 23,"'3(+0$(
&"/7+1)(,&(23+(?,123+1&(>+00,:)2,&+(V%&2+1(4#&'+(3#8+(9+-0%&+9(
)%&-+(:,0;(1+%&21,9"-2%,&6(#)*+&(1+-1"%2/+&2(3#)(&,2(%&-1+#)+9(#2(
23+(0#&9)-#*+(0+8+0(,&(23+(K#00#2%&(?#2%,&#0(L,1+)2<((
(
J9GKL?MNGJL9(
(
6&37-08! 3(%+0! "@,*"0")(21+/"0,%9+)/! $99&%:! 3! (,3''! 3*+3!
-0!)4+!0$*)4+*0!;$97:!<$&0)3-0(=!>&)!()30.!$&)!3(!)4+!$0':!
&%'30.=!.+9-.&$&(!)*++!(%+9-+(!-0!,&94!$?!)4+!@+()!"A+>:'+!
30.!@-0$7&*!BCDE/F!G(%+0!3*+!9'$03'!30.!%*-,3*-':!*+':!$0!
*$$)!(%*$&)(!)$!*+%'39+!38-08!()+,(!?$*!)4+!(%+9-+(!)$!%+*(-()!
-0! )4+! ;$97:! <$&0)3-0(! "<9A$0$&84! BCDE/F! G')4$&84!
3(%+0! ?$*+()(! ,37+! &%! 3! (,3''! %+*9+0)38+! $?! 2+8+)3)-2+!
9$2+*! -0! )4+! ;$97:! <$&0)3-0(=! )4+:! 9$,,$0':! (&%%$*)!
,$*+! (%+9-+(! 30.! 8*+3)+*! 0&,>+*(! $?! H-'.'-?+! )430!
3(($9-3)+.!9$0-?+*!43>-)3)(!"A+5:'+!BCDE>/F!@-'.!&08&'3)+(!
(&94!3(!,$$(+! "=0-+)(#0-+)/=!;$97:!<$&0)3-0!+'7! "W+18")!
+0#*3")/=! 30.! .++*! "D9,-,%0+")( )**</! (+'+9)-2+':! >*$H(+!
3(%+0! (&97+*(! -0! H-0)+*! >+93&(+! )4+:! 3*+! %3'3)3>'+! 30.!
323-'3>'+!3>$2+!)4+!(0$H!"I$&()$0!BCDJ/F!(
KKKKKKKKKKKKK!
L0M!@3,>$')=!1FNF!+)!3'F!9$,%(F!JOBBF!#*$9++.-08(!P!Q4*&>'30.(M!
H-'.'30.(!30.!H-'.'-?+!43>-)3)(R!JOOD!S&0+!BTUBCR!5$V+,30=!<WF!
X;YL=!2$'&,+!Z[LF!QFSF!30.!S+((-+!YF!6&-00+:!X3)&*3'!;+($&*9+(!
;+(+3*94!N->*3*:=!N$830=!\)34=!\QGF!
BA32-.! QF! ]-,>'+=! Q$&)4! A37$)3! A+%3*),+0)! $?! ^3,+=! _-(4! `!
#3*7(=! ;3%-.! 1-):=! QA! aaOE!@+()! Q$&)4! Q)*++)=! ;3%-.! 1-):=! QA!!
.32-.F7-,>'+b()3)+F(.F&((
JA30-+'!5F!W:+*(=!\QAG!_$*+()!Q+*2-9+=!^3*.-0+*=!<W!
a5$7!_F!Q$H+''=!<$0)303!Q)3)+!\0-2+*(-):=!5$V+,30=!<W!
!
@4+*+! &08&'3)+! .+0(-)-+(! 3*+! 4-84=! >*$H(-08! 930! (&%%*+((!
3(%+0! (&97+*! 8*$H)4! 30.! %*+2+0)! 3(%+0! 9'$0+(! ?*$,!
*+%'39-08! $'.+*! $2+*()$*:! ()+,(! H-)4! :$&08+*! ()+,(!
"A+>:'+! BCDE3/F! G(%+0! 9$2+*38+! $0! )4+! X$*)4+*0!
c+''$H()$0+!@-0)+*!;308+!"Xc@;/!43(!.+9'-0+.!?*$,!d!)$!
BO!%+*9+0)! $?! )4+! '30.(93%+!0+3*! )4+!>+8-00-08!$?! )4+!JO)4!
9+0)&*:!)$!B!%+*9+0)!%*+(+0)':!"@380+*!JOOe/F!W4+!Xc@;!
-(! )4+! H-0)+*-08! 8*$&0.! ?$*! c+''$H()$0+! X3)-$03'! #3*7f(!
"cX#/! '3*8+()! +'7! 4+*.! 30.! 9$0(-()(! $?! '$HU! )$! ,-.U
+'+23)-$0! 3*+3(! -0! )4+! N3,3*=! c+''$H()$0+=! 30.! ^3*.0+*!
;-2+*! .*3-038+(! -0(-.+! 30.! $&)(-.+! cX#! "I$&()$0! BCDJ/F!
G')4$&84!$)4+*! ?39)$*(!,3:!%'3:!3! *$'+=! )4+!%*-,3*:!93&(+!
$?! 3(%+0!.+9'-0+!$0! )4+!Xc@;! -(!>*$H(-08!$?! (&97+*(!>:!
H-0)+*-08!+'7!"X;1!JOOJ/F!
!
G%-93'!.$,-0309+!,3:!-,%+.+!*+8+0+*3)-$0!H4+0!30!3(%+0!
()30.!43(!,30:!,3)&*+! ()+,(!30.!3&g-0(! )43)! (&%%*+((! )4+!
8*$H)4! $?! *$$)! (%*$&)(! 3*+! )*30(%$*)+.! ?*$,! )4+!
3>$2+8*$&0.!()+,(!)$!)4+!*$$)(!"Q94-+*!30.!$)4+*(!BCDE/F!G!
.-()&*>309+! (&94! 3(! ?-*+! $*! >+32+*! 9&))-08! )43)! 7-''(! )4+!
3>$2+8*$&0.!()+,(!930!+0.!3%-93'!.$,-0309+!-0!)4+!9'$0+=!
&(&3'':! *+(&')(! -0! 3>&0.30)! %*$.&9)-$0! $?! *$$)! (&97+*(! -0!
(&>(+h&+0)!:+3*(=!30.!,3:!3''$H!'3*8+!0&,>+*(!$?!(&97+*(!
)$!+2+0)&3'':!8*$H!)$!)*++!(-V+!"53*)$(!30.!<&+88'+*!BCDB/F!
1$0-?+*(! 3*+! ,$*+! (43.+! )$'+*30)! )430! 3(%+0! 30.! 3*+!
8+0+*3'':! 3(($9-3)+.! 3(%+0! ()30.(! )43)! 432+! >++0!
&0.-()&*>+.! ?$*! ,30:! :+3*(F! Y2+0)&3'':=! 9$0-?+*(! ,3:!
-023.+!38-08!3(%+0!$2+*()$*-+(!"S$0+(!30.!Q94-+*!BCDE/!30.!
930! (&%%*+((! 3(%+0! 8*$H)4! "5*$H0! 30.! $)4+*(! JOOeR!
Q4+%%+*.!30.!$)4+*(!JOOB/F!!
!
A$,+()-9! 93))'+! "X,)((%%F/! 8*3V+! -0! 3(%+0! 9$,,&0-)-+(! -0!
($,+! '$93)-$0(! $0! )4+! Xc@;! $&)(-.+! cX#F! A$,+()-9!
93))'+!H-''!>*$H(+!3(%+0!30.!930!(&%%*+((!3(%+0!8*$H)4!$*!
%*+2+0)! ()30.! *+8+0+*3)-$0! &0.+*! ($,+! 9$0.-)-$0(!
"_-)V8+*3'.! 30.! 53-'+:! BCDd/F! G')4$&84! +'7! >*$H(-08! -(!
8+0+*3'':!399+%)+.!3(!)4+!%*-,3*:!93&(+!$?!3(%+0!.+9'-0+!$0!
)4+!Xc@;!"X;1!JOOJ/=!)4+!9&,&'3)-2+!+??+9)(!$?!(&,,+*!
93))'+! >*$H(-08! 30.! H-0)+*! H-'.! &08&'3)+! >*$H(-08! 930!
*+(&')! -0! .+9*+3(+.! 3(%+0! *+9*&-),+0)! "]3:! 30.! 53*)$(!
JOOO/F!!
!
Q)F! S$40! "BCCE/! (&*2+:+.! 3(%+0! 9'$0+(! $*! i()30.(j! $0! )4+!
^3''3)-0! X3)-$03'! _$*+()! "^X_/! -0! BCCO! 30.! BCCBk)4+!
'3*8+()!()&.:!$?!-)(!7-0.!$0!)4+!Xc@;F!l0':!dT!%+*9+0)!$?!
3(%+0! ()30.(! "&( m! adJ/! 43.! *+9+0)':! 8*$H0! 30:! (&97+*(!
3>$2+! +'7U>*$H(-08! 4+-84)! 30.! $0':! JB! %+*9+0)! $?! ()30.(!
43.!(&??-9-+0)!0&,>+*(!$?!(&97+*(!+(93%-08!>*$H(-08!?$*!)4+!
$2+*()$*-+(! )$! *+,3-0!()3>'+!$*! -09*+3(+! -0!.+0(-):F!@$'2+(!
"W#&%)( 0"*")/=! 3! ,3n$*! %*+.3)$*! $?! +'7=! H+*+! *+-0)*$.&9+.!
63
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!15)'!nSB!15!HPP\!a6%1)3!$5A!')34,:!FGG\b.!R34!Sn#<!4(?!
34,A! A42,4$:4A! &7! ?! \G! E4,245)! K,'%! HPP\! )'! FGGc!
aSn+##8!FGG\b!$5A!:'%4!,4:4$,234,:!37E')34:1Q4A!)3$)!
='(K! E,4A$)1'5! 2'J(A! ,4(14U4! 4(?! &,'=:15@! E,4::J,4! :J23!
)3$)!$:E45!'U4,:)',14:!2'J(A!,4@454,$)4! a<1EE(4!$5A!-$,:45!
FGGGb.!D!='(KO4(?O&,'=:4!E($5)! ),'E312!2$:2$A4!$EE4$,:! )'!
3$U4! $(('=4A! ,4@454,$)1'5! 'K! =1(('=! a!'&-Q+ :EE.b! $5A!
2'))'5=''A!aF5?$&$*+:EE.b!'5!:%$((!:2$(4:!$)!24,)$15!:1)4:!15!
nSB! a<1EE(4! $5A! >4:23)$! FGG[/! FGGc/! FGGdb.! >,'=:15@!
15)45:1)7! 3$:! A42,4$:4A! $5A! 341@3)! 'K! )34! )$((4:)! 2'3',)! 'K!
$:E45! :J2?4,:! 3$:! 152,4$:4A! 15! ,4245)! 74$,:! 15! )34! -$%$,!
W$((47!'K!)34!Sn#<!a<1EE(4!$5A!>4:23)$!FGGNb.!L'=4U4,*!
1)!1:!5')!?5'=5!1K!@,'=)3!'K!)34!\!)$((4:)!:J2?4,:!15!)34!:)$5A!
,4E,4:45)!$!),J4!,42'U4,7!,4($)1U4!)'!E,4O='(K!2'5A1)1'5:.!R'!
A$)4*! EJ&(1:34A! :)JA14:! 3$U4! 5')! $AA,4::4A! 23$5@4:! 15!
&,'$AO:2$(4! $:E45! 'U4,:)',7! ,4@454,$)1'5! :1524! ='(K!
,415),'AJ2)1'5.!!
!
R31:! :)JA7! ,4E4$)4A! )34! HPPH! $:E45! :J,U47! '5! )34! 8S9!
E',)1'5!'K! )34!Sn#<!a6).! C'35!HPP\b.!j&g42)1U4:!=4,4! )'!
A4)4,%154! 1K"! Hb! $:E45! 'U4,:)',7! A45:1)7! $5A! ,42,J1)%45)!
A42,4$:4A*! 152,4$:4A*! ',!=$:! :)$&(4! K,'%!HPPH! )'! FGGd/! Fb!
4(?! 34,&1U',7! 15K(J4524A! $:E45! A45:1)7/! [b! 2'51K4,!
4:)$&(1:3%45)!15!$:E45!:)$5A:!15K(J4524A!$:E45!A45:1)7/!$5A!
cb!2$))(4!@,$Q15@!15K(J4524A!$:E45!A45:1)7.!
!
!NYT`(.HP.(
(
R34! :)JA7! $,4$! =$:! ('2$)4A! 15! :'J)3O245),$(! ;'5)$5$*!
E,1%$,1(7!'5! )34!=4:)! J51)! 'K! )34!8$,A154,!<$5@4,!l1:),12)!
a8<lb*! 8S9! $5A! 4`2(J:1U4! 'K! )34! D&:$,'?$O>4$,)'')3!
#1(A4,54::! aK1@J,4! Hb.! R34! :'J)34,5%':)! E',)1'5! 'K! )34!
:)JA7! $,4$! $&J):! nSB.! ;4$5! $55J$(! E,421E1)$)1'5! 15! )34!
8$,A154,!>$:15!$)! )34! :'J)34,5!45A!'K! )34! :)JA7!$,4$! 1:!F\!
2%.!;4$5!%151%J%! )4%E4,$)J,4! 15! C$5J$,7! 1:! OHGy+! $5A!
%4$5!%$`1%J%! )4%E4,$)J,4! 15! CJ(7! 1:! [Gy+.! T(4U$)1'5! 15!
)34! )'=5! 'K! 8$,A154,! 1:! H*! dHM! %.! B,421E1)$)1'5! 152,4$:4:!
$5A! )4%E4,$)J,4! A42,4$:4:! $:! 4(4U$)1'5! 152,4$:4:! 15! )34!
:)JA7! $,4$.! T(4U$)1'5! 15! C$,A154*!;'5)$5$! 1:! H*Pdd!%! $5A!
%4$5! $55J$(! E,421E1)$)1'5! 1:! c\! 2%! a#4:)4,5! <4@1'5$(!
+(1%$)4!+45)4,!FGGNb.!
!
W4@4)$)1'5! E,1%$,1(7! 2'5:1:):! 'K! &1@! :$@4&,J:3! a1#0/2-*-'+
0#-)/(0'0'+ ::E.b! $5A! @,$::($5A! aK',! 4`$%E(4!
F*/$)5#5/6('#-'+ *?-<'0'/! K/*0$<'+ -)'"5/(*-*b! $)! ('=4,!
4(4U$)1'5:*! :'%4! hJ$?15@! $:E45! $)! K',4:)O@,$::($5A!
&'J5A$,14:!$5A! 15!,1E$,1$5!$,4$:*!l'J@($:OK1,! aF*/$)50*$6'+
2/(V-/*--b! $)! %1AO4(4U$)1'5:*! $5A! ('A@4E'(4! E154! aF-($*+
<5(05#0'b*!T5@4(%$55!:E,J24!aF-</'+/(6/&2'((--R*!$5A!:J&O
$(E154! K1,! a1%-/*+&'*-5<'#?'b+$)! 31@34,! 4(4U$)1'5:! al4:E$15!
$5A! ')34,:! HPMdb.! D:E45! K',4:):! ,$5@4! K,'%! H*\NH! %! )'!
F*dG\!%!15!4(4U$)1'5!$5A!'22JE7!?!Nc\!3$!'K!)34!?!\dG!?%F!
:)JA7!$,4$!a6).!C'35!HPP\b.!!
!
R34! :)JA7! $,4$! 2'5:1:):! 'K! )3,44! &1'('@12$((7! A1::1%1($,!
@4'@,$E312! ,4@1'5:! =34,4! 4(?! %1@,$)1'5! E$))4,5:*!
E'EJ($)1'5!),45A:*!$5A!3J%$5!3J5)15@!E,4::J,4:!A1KK4,.!R34!
:)JA7!$,4$!1:!:4E$,$)4A!15)'!)34!T$:)!<1U4,*!#4:)!<1U4,*!$5A!
R'%!;154,!>$:15! ,4@1'5:! )'!A4)4,%154! 1K!$:E45!A45:1)7!',!
,42,J1)%45)!1:!15K(J4524A!&7!4(?!34,&1U',7.!
(
!
9*#"0$( @Z6$%E(4A! $:E45! :)$5A! ('2$)1'5:! '5! )34! :)JA7!
$,4$.((
!
R34!T$:)!<1U4,!J51)!1:!:4E$,$)4A!K,'%!R'%!;154,!>$:15!$5A!
)34! #4:)! <1U4,! J51)! &7! )34! n4(('=:)'54! <1U4,*! E,1U$)4!
,4:1A4524:! $5A! $@,12J()J,$(! ($5A:! 15! )34! ,1U4,! U$((47*! $5A! $!
%$g',!31@3=$7!aK1@J,4!Fb.!T$:)!<1U4,*!$)!?![cG!?%F*! 1:! )34!
($,@4:)!E',)1'5!'K!)34!:)JA7!$,4$.!;':)!'K!)34!T$:)!<1U4,!J51)!
1:!E$,)!'K!)34!Sn#<!a-4%?4!$5A!')34,:!HPPMb.!9,'%!HPMP!
)'!HPPP*! $5! $U4,$@4!'K! c.M! 4(?f?%F!=4,4! $55J$((7! 2'J5)4A!
&7!$4,1$(!245:J:!15!($)4!=15)4,!'5!)34!T$:)!<1U4,!J51).!D&'J)!
NG! E4,245)! 'K! 4(?!%1@,$)15@! 5',)3! 'K!nSB! $5A! 4$:)! 'K! )34!
n4(('=:)'54!<1U4,!3$U4!:E45)!)34!%$g',1)7!'K!)34!=15)4,!'5!
)34! :)$)4O'=54A! l'%4! ;'J5)$15! #1(A(1K4! ;$5$@4%45)!
D,4$!:1524!FGGG.!9,'%!FGGG!)'!FGGd*!($)4!=15)4,!4(?!A45:1)7!
'5! )34! T$:)! <1U4,! J51)! $U4,$@4A! F.c! 4(?f?%?! aSn+##8!
FGG\/!R'%!-4%?4*!;9#B*!$(?$%&-*"/)+)'0'b.!!
!
!
9*#"0$(>ZT$:)!<1U4,*!#4:)!<1U4,*!$5A!R'%!;154,!
:J&J51):!=1)3!A1KK4,45)!=15)4,15@!4(?!A45:1)14:.!!!
2008 Shrublands Proceedings 52 NREI XVI
64
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!R34!#4:)! <1U4,! E',)1'5! 'K! )34! :)JA7! $,4$! '22JE14:!?! HFG!
?%F! $5A! 1:! :4E$,$)4A! K,'%! R'%! ;154,! >$:15! &7! $!
37A,'('@12! A1U1A4! 'K! F! PGG!%!%'J5)$15:! 15! )34! :'J)3! $5A!
E,1U$)4!,4:1A4524:!$5A!$@,12J()J,$(!($5A!15!)34!5',)3!aK1@J,4!
Fb.!R34!#4:)!<1U4,!J51)!1:!$(:'!E$,)!'K!)34!Sn#<!a-4%?4!
$5A! ')34,:! HPPMb.! DU4,$@4! ($)4O=15)4,! A45:1)7! 'K! 4(?!
2'J5)4A!&7!$4,1$(!245:J:!=$:!H.P!4(?f?%F!K,'%!HPMP!)'!HPPP!
$5A!F.N!4(?f?%F! K,'%!FGGG! )'!FGGd! aR'%!-4%?4*!;9#B*!
$(?$%&-*"/)+)'0'b.!!
!
R'%!;154,! >$:15! '22JE14:!?! HGG!?%F!aK1@J,4! Fb.!;':)! 'K!
)34!&$:15!&'))'%!1:!E,1U$)4!($5A*!=31(4!9',4:)!64,U124!($5A:!
:J,,'J5A!)34!&$:15!$)!31@34,!4(4U$)1'5:.!R'%!;154,!>$:15!1:!
5')!E$,)!'K!)34!=15)4,15@!,$5@4!K',!)34!5',)34,5!n4(('=:)'54!
4(?! 34,A*! &J)! ')34,! ('2$(! 34,A:! 'K! 4(?! =15)4,! )34,4! aR'%!
-4%?4*! ;9#B*! $(?$%&-*"/)+ )'0'b.! R34! 5J%&4,! 'K! 4(?!
=15)4,15@! 15!R'%!;154,!>$:15!:1524!HPPG!3$:!&445!31@3(7!
U$,1$&(4.!D!31@3!'K!H!cNG!4(?!=4,4!245:J:4A! 15! ($)4!=15)4,!
15!HPPd!$5A!$! ('=!'K!HPG!4(?!=4,4!245:J:4A!15!FGGc.!-$)4!
=15)4,! 4(?! A45:1)7! 15! R'%! ;154,! >$:15! $U4,$@4A! N.P!
4(?f?%F!K,'%! HPPG! )'! HPPP! $5A! \.F! 4(?f?%F! K,'%! FGGG! )'!
FGGd!aR'%!-4%?4*!;9#B*!$(?$%&-*"/)+)'0'b.!l4:E1)4!)34!
A42(154! 15! A45:1)7*! $U4,$@4! =15)4,15@! 4(?! A45:1)7! 15! R'%!
;154,!>$:15!3$:!4`244A4A!4(?!A45:1)7!15!)34!T$:)!$5A!#4:)!
<1U4,!J51):!:1524!HPPG.!!
!
D:E45! :)$5A:! ('2$)4A! 15! :2,44! 2'%%J51)14:! $,4! A1:),1&J)4A!
$2,'::! )34! :)JA7! $,4$.! D:E45! :)$5A:! 15! :2,44! 2'%%J51)14:!
$,4! ($,@4(7! 15$224::1&(4! )'!=1(A!J5@J($)4:!&42$J:4!'K! :)44E!
:('E4! $5A! ,'2?7! :J&:),$)4*! $5A! 2$5!&4!U14=4A! $:! ^5$)J,$(_!
J5@J($)4!4`2(':J,4:! a-$,:45!$5A!<1EE(4!FGG[b.!T(?!A45:1)7!
15!:2,44!:)$5A:!=$:!$::J%4A!)'!&4!G!4(?f?%F.!!
!
SPNRQT!(
(
!+<7I*-#(S$&8,'%(
Z:15@! $! 2'%&15$)1'5! 'K! %$,?4A! )'E'@,$E312$(! %$E:! $5A!
E3')'@,$E312!:(1A4:!)$?45!15!HPPH*![cF!$:E45!2('54:!)3$)!6).!
C'35! aHPP\b! :$%E(4A! 15! HPPH! =4,4! ,4U1:1)4A.! 6$%E(15@!
%4)3'A:! =4,4! 54$,(7! 1A45)12$(! )'! )3':4! 4%E('74A! &7! 6).!
C'35!aHPP\b.!DK)4,!)34!$:E45!2('54!=$:!,4('2$)4A*!)34!245)4,!
'K!$!FGF.[!%?!aHfFG)3!$2b!21,2J($,!E(')!=$:!:)$?4A!=1)315!)34!
$:E45! :)$5A.! R34! ('2$)1'5! 'K! )34! E(')! =1)315! )34! :)$5A!
A4E45A4A!JE'5*! 15! ,$5?15@!',A4,"! Hb!=34,4! 1)! $EE4$,4A!6).!
C'35]:!E(')!=$:!('2$)4A!$22',A15@!)'!)34!E3')'@,$E312!:(1A4!
K,'%! HPPH/! Fb! 6).! C'35]:! :1)4! A4:2,1E)1'5! $5A! :1)4!
A4)4,%15$5):!:J23!$:!:('E4*!$:E42)*!:E4214:!'K!U4@4)$)1'5!',!
5J%&4,! 'K!%$)J,4! $:E45! :)4%:!=1)315! )34! E(')/! $5A! [b! )34!
('2$)1'5!%':)!,4E,4:45)$)1U4!'K!)34!$:E45!:)$5A.!T$23!$:E45!
:)$5A! =$:! $::1@54A! $! 2'%%J51)7! )7E4! &$:4A! '5! 1):!
$::'21$)4A! U4@4)$)1'5.! D:E45O2'51K4,! 2'%%J51)7! )7E4:!
2'5)$154A!?!HG!E4,245)!2$5'E7!2'U4,$@4!'K!2'51K4,:! 15! )34!
:)$5A!a;J4@@(4,!HPMMb.!(
(
D((! (1U4! $:E45! :)4%:! =1)315! )34! E(')! =4,4! 2'J5)4A! $5A!
2$)4@',1Q4A!$:!:E,'J):!aw!H!%!)$((b*!:$E(15@:!aH!)'!F!%!)$((b*!
,42,J1)%45)!:)4%:!a!?!F!%!)$((!$5A!w!\!2%!A1$%4)4,!$)!&,4$:)!
341@3)!|A&3}b*!',!%$)J,4!:)4%:!a!?!F!%!)$((!$5A!x!\!2%!A&3b.!
6)4%:! =4,4! 2$)4@',1Q4A! &7! 341@3)! )'! A4)4,%154! 1K! )34!
)4,%15$(! (4$A4,! 3$A! @,'=5! &47'5A! )34! ,4$23! 'K! &,'=:15@!
4(?.!6$E(15@:!aH!)'!F!%b!3$U4!5')!@,'=5!&47'5A!)34!,4$23!'K!
&,'=:15@!4(?*!&J)!$,4!5')!&415@!&,'=:4A!)'!)34!A4E)3!'K!)34!
=15)4,! :5'=E$2?! a<'%%4!$5A!')34,:! HPP\b.!6)4%:!?! F!%!
)$((!3$U4!@,'=5!&47'5A!)34!341@3)!$)!=3123!4(?!=1((!&,'=:4!
)34!)4,%15$(!(4$A4,!a0$7!HPM\b.!6)4%:!?!F!%!)$((!$5A!w!\!2%!
A&3! )34',4)12$((7! 3$U4! $))$154A! )31:! 341@3)! 15! ,4245)! 74$,:*!
=31(4! :)4%:! x! \! 2%! A&3! ,4E,4:45)! 4$,(14,! E4,1'A:! 'K!
,42,J1)%45)! 15! )34! :)$5A! a0$7! HPM\b.! S')! $((! ,42,J1)%45)!
:)4%:!=1((!5424::$,1(7!:J,U1U4!$:!$!('5@!)4,%!2'%E'545)!'K!
)34! $:E45! 'U4,:)',7*! 4:E421$((7! =34,4! 4(?! E'EJ($)1'5:! $,4!
31@3! a041@(47! $5A! 9,1:15$! FGG\b.! S4U4,)34(4::*! )31:! K$2)!
A'4:!5')!15U$(1A$)4!)34!J:4!'K!,42,J1)%45)!:)4%:!$:!$5!15A4`.!
TU45! 1K! '5(7! $! :%$((! E,'E',)1'5! 'K! ,42,J1)%45)! :)4%:!
:J,U1U4!)'!,4$23!%$)J,4!:1Q4*!:)$5A:!=1)3!%$57!,42,J1)%45)!
:)4%:! 2$5! &4! 2'5:1A4,4A! %',4! :J224::KJ(! $)! ,4@454,$)15@!
)3$5!:)$5A:!=1)3!U4,7!K4=!',!5'!,42,J1)%45)!:)4%:.!
!
T+&+(.-+I3%$%(
R3,44O3J5A,4A!K',)7O'54!'K!)34![cF!:)$5A:!6).!C'35!:$%E(4A!
15! HPPH!=4,4! ,4('2$)4A! $5A! :$%E(4A! 15! FGGd.!D:E45! :)4%!
A45:1)7!A$)$!=$:!J5$U$1($&(4!K',!H!:)$5A!6).!C'35!:$%E(4A.!
R=45)7OK'J,! $:E45! :)$5A:! :$%E(4A! 15! )34! :)JA7! $,4$!=4,4!
&J,54A!',!2J)!&7!&4$U4,!$K)4,!HPPH.!+'%E$,1:'5:!'K!$:E45!
%',)$(1)7!$5A!,42,J1)%45)!$)!A1KK4,45)!)1%4:!$5A!15!A1KK4,45)!
$,4$:! :3'J(A! &4! %$A4! $%'5@! :)$5A:! =1)3! :1%1($,!
A1:)J,&$524! ,4@1%4:! 1K! A1KK4,4524:! $,4! )'! &4! $)),1&J)4A! )'!
$:E45!:)4%!:454:24524!',!J5@J($)4! 1%E$2):.!R34,4K',4*! )34!
Fc! &J,54A! ',! &4$U4,O2J)! :)$5A:! =4,4! 4`2(JA4A! K,'%!
$5$(7:1:.! D! E$1,4A! 0O)4:)! =$:! J:4A! )'! 2'%E$,4! HPPH! $5A!
FGGd! $:E45! :)$5A! A45:1)7! )'! A4)4,%154! 1K! ,42,J1)%45)! $5A!
:)4%:!?! F!%! A45:1)7! 3$A! 23$5@4A! a;2+($U4! $5A!l14),123!
HPM\b.!6E,'J)!$5A!:$E(15@!A45:1)7!A$)$!=$:!5')!$U$1($&(4!K',!
HPPH*! :'! $((! HPPH! )'! FGGd! 2'%E$,1:'5:! =4,4! %$A4! '5(7!
$%'5@!?!F!%!:1Q4!2($::4:.!!
!
642'5A$,7! '&g42)1U4:! =4,4! )'! A4)4,%154! 1K! 4(?! 34,&1U',7*!
2'51K4,! 4:)$&(1:3%45)*! ',! 2$))(4! @,$Q15@! 15! $:E45! :)$5A:!
15K(J4524A! $:E45! A45:1)7.! l4E45A45)! U$,1$&(4:! $5$(7Q4A!
=4,4"! :E,'J)! A45:1)7*! :$E(15@! A45:1)7*! ,42,J1)%45)! :)4%!
A45:1)7*!$5A!:)4%:!?!F!%!A45:1)7.!B$1,4A!0O)4:):!=4,4!J:4A!)'!
2'%E$,4! HPPH! $5A! FGGd! ,42,J1)%45)! $5A! :)4%:! ?! F! %!
A45:1)14:! =1)315! 2$))(4! J:4! 2$)4@',14:.! KO)4:):! K,'%! )34!
@454,$(! (154$,!%'A4(! 'K! $5$(7:1:! 'K! U$,1$524!=4,4! J:4A! )'!
2'%E$,4! FGGd! $:E45! A45:1)14:! 15! )34! 4(?! J:4! $5A! 2'51K4,!
2$)4@',14:.! R34! 7G.F\! E'=4,! ),$5:K',%$)1'5! =$:! J:4A! )'!
2',,42)!5'55',%$(1)7!15!)34!,$5A'%!4,,',:!'K!$((!A4E45A45)!
U$,1$&(4:! a0J43(! HPPcb.! l1KK4,4524:! =4,4! 2'5:1A4,4A!
:1@51K12$5)!$)!F+?!G.HG.!R34!6D6z!P.H!:'K)=$,4!E,'@,$%!=$:!
J:4A!K',!$((!:)$)1:)12$(!$5$(7:4:.!!
!
2008 Shrublands Proceedings 53 NREI XVI
65
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!HP!YVN!(.AT(T:!)Y!!:QA(
(
.%7$-(!"%&+*-+/*I*&3(
<42,J1)%45)! :)4%! A45:1)7! A1A! 5')! 23$5@4! $2,'::! )34! :)JA7!
$,4$!K,'%!HPPH!)'!FGGd.!lJ,15@!)31:!)1%4*!A45:1)7!'K!:)4%:!
?! F! %! )$((! A42(154A! HF! E4,245)! a)$&(4! Hb.! ;',)$(1)7! 'K! $((!
:)4%:! )3$)! 3$U4! @,'=5! $&'U4! &,'=:15@! 341@3)! 1:! @,4$)4,!
)3$5!,42,J1)%45)!'K!54=!:)4%:!)'!)31:!341@3)!15!)34!$U4,$@4!
$:E45! :)$5A! 15! )34! :)JA7! $,4$.! D&'J)! FG! E4,245)! 'K! $:E45!
'U4,:)',7! :)4%:! '5! )34! 8S9! E',)1'5! 'K! )34! Sn#<! =4,4!
4:)$&(1:34A! &4K',4! HPGG! a-$,:45! $5A! <1EE(4! FGG[b*! $,4!
54$,15@! )34!45A!'K! )341,!$U4,$@4!%$`1%J%!(1K4:E$5!'K!HFG!
74$,:*!$5A!2$5!&4!4`E42)4A!)'!A4)4,1',$)4!,$E1A(7!a;J4@@(4,!
HPMPb.! D:! $@15@! 'U4,:)',7! :)4%:! A14! $)! $! K$:)4,! ,$)4*! )347!
%J:)!$(:'!&4!,4E($24A!=1)3!,42,J1)%45)!:)4%:!$)!$!K$:)4,!,$)4!
1K! $:E45! :)$5A:! 15! )31:! :)JA7! $,4$! $,4! )'! ,4%$15! :)$&(4! ',!
152,4$:4!15!A45:1)7.!
!
N+/I$(@q;4$5!,42,J1)%45)!$5A!:)4%!?!F!%!A45:1)14:!K',!
J5A1:)J,&4A!$:E45!:)$5A:!'5!)34!45)1,4!:)JA7!$,4$!:$%E(4A!
15!HPPH!$5A!FGGd!'5!)34!8$(($)15!S$)1'5$(!9',4:).!!! !
! >??>!
@'!A!B>CD!
EFFC!
@'!A!B>CD!
8)2$)'(!
G%&'3)!
8!
<42,J1)%45)!
6)4%:!?!F!%!$5A!
w!\!2%!A&3!f!3$!
!
cdN.F! cd[.F! OO! G.P\!
6)4%:!?!F!%!f!3$!
a)')$(!'U4,:)',7b!
!
H!F\N.d! H!HGd.[! OHF! G.Gc!
$FOU$(J4:!&$:4A!'5!E$1,4A!0O)4:):.!
!
D:E45! 2$5'E7! 2'U4,$@4! 15! )34! 8,4$)4,! n4(('=:)'54!
T2':7:)4%! a8nTb! A42(154A! HG! E4,245)! K,'%!HP\d! )'! FGGH!
a>,'=5! $5A! ')34,:! FGGdb.! D:E45! 'U4,:)',7! A45:1)7! 15! 'J,!
:)JA7! $,4$! 3$:! A42(154A! $! :1%1($,! $%'J5)! 15! (4::! )1%4! aHF!
E4,245)! 15! H\! 74$,:b.! D:E45! 2'U4,$@4! 1:! A42(1515@! G.F!
E4,245)!$55J$((7!'5!$U4,$@4!15!)34!8nT!a>,'=5!$5A!')34,:!
FGGdb*!&J)!$:E45!A45:1)7! 15!'J,! :)JA7!$,4$! 1:!A42(1515@!G.M!
E4,245)! $55J$((7.!<4%')4(7O:45:4A!$:E45!2$5'E7!2'U4,$@4!
a>,'=5!$5A!')34,:!FGGdb!$5A!$:E45!A45:1)7!E4,3$E:!2$55')!
&4! A1,42)(7! 2'%E$,4A.!D:! $:E45! :)4%:! :454:24*! 1)! 1:! (1?4(7!
)3$)! $:E45! :)$5A! A45:1)7! =1((! A42(154! &4K',4! :)$5A!
E4,1E34,14:! $,4! :1@51K12$5)(7! ,4AJ24A.! L'=4U4,*! $:E45!
2$5'E7! 2'U4,$@4! 3$:! A42(154A! G.d! E4,245)! $55J$((7! K,'%!
HP\M!)'!HPP\!'5!)34!8S9!E',)1'5!'K!)34!Sn#<!=1)315!'J,!
@454,$(! :)JA7! $,4$! a-$,:45! $5A! <1EE(4! FGG\b.! jJ,! G.M!
E4,245)! $55J$(! ('::! 15! 'U4,:)',7! A45:1)7! 1:! 2'%E$,$&(4! )'!
-$,:45!$5A!<1EE(4]:!aFGG\b!G.d!E4,245)!$55J$(!2$5'E7!('::.!
R34,4K',4*! )34! cOK'(A! A1KK4,4524! 15! ,$)4! 'K! 2$5'E7! ('::! '5!
)34! 8nT! a>,'=5! $5A! ')34,:! FGGdb! $5A! 'U4,:)',7! A45:1)7!
('::!'5!'J,!:)JA7!$,4$!1:!:)1((!5')$&(4.!;':)!$:E45!:)$5A:!15!
)34! 8nT! $,4! 5')! ('2$)4A! '5! 34$U1(7! J:4A! J5@J($)4! =15)4,!
,$5@4:!$5A!$,4!5')!15!$5!$224(4,$)4A!:)$)4!'K!A42(154!a>,'=5!
$5A!')34,:!FGGdb.!+'%E$,4A! )'! )34!$U4,$@4!$:E45! :)$5A! 15!
:J,,'J5A15@! $,4$:! 15!;'5)$5$! $5A!#7'%15@! a>,'=5! $5A!
')34,:!FGGdb*!'J,!HF!E4,245)!A42(154! 15!A45:1)7! 15!H\!74$,:!
1:!:4U4,4.!
!
D:E45! 'U4,:)',7! A45:1)7! 3$:! A42(154A! F.\! E4,245)! E4,! 74$,!
'5! )34!8,':!W45),4! 4(?!=15)4,! ,$5@4! 15!=4:)4,5!#7'%15@!
aL$,)! $5A! L$,)! FGGHb.! 6)4%:! ?! F! %! A45:1)7! A42(154A! (4::!
)3$5! H! E4,245)! $55J$((7! K,'%! HPPH! )'! FGGd! '5! 'J,! :)JA7!
$,4$.! l1KK4,4524:! $,4! (1?4(7! $)),1&J)$&(4! )'! $5! '(A4,!
'U4,:)',7! a0,4&1((! HPNFb! $5A! 31@34,! 4(?! A45:1)7! a?! HG!
4(?f?%?b! a01(E$),12?! $5A! D&45A,')3! FGGHb! '5! )34! 8,':!
W45),4!=15)4,!,$5@4!)3$5!15!'J,!:)JA7!$,4$.!!
!
PI\(a0,4%*-#(
>42$J:4!4(?!&,'=:15@!1:!)34!%$g',!15K(J4524!'5!$:E45!:)$5A!
,4@454,$)1'5! 15! )31:! $,4$! aS<+! FGGFb*! =4! 2$5! &4))4,!
J5A4,:)$5A!$:E45!:J:)$15$&1(1)7!&7!:4E$,$)15@!)34!:)JA7!$,4$!
15)'! [! A1:)152)! ,4@1'5:! =34,4! 4(?! %1@,$)1'5! E$))4,5:*! 4(?!
E'EJ($)1'5!),45A:*!$5A!3J5)15@!E,4::J,4:!'5!4(?!A1KK4,"!T$:)!
<1U4,*! #4:)! <1U4,*! $5A! R'%! ;154,.! V5! $AA1)1'5*! $:E45!
:)$5A:!15!:2,44!2'%%J51)14:!($,@4(7!J51%E$2)4A!&7!4(?.!!
! !
+J,,45)!:)4%!A45:1)14:!=4,4!2'%E$,4A! 15!4$23!'K! )34!c!4(?!
J:4!2$)4@',14:!a)$&(4!Fb.!6E,'J)!aw!H!%!)$((b!A45:1)7!1:!('=4:)!
15! :2,44! :)$5A:*! E,'&$&(7! &42$J:4! 'K! )34! E'',! @,'=15@!
2'5A1)1'5:!'5!)34!A,7*!,'2?7!:J&:),$)4!15!:2,44!2'%%J51)14:.!
R34!31@34:)!,42,J1)%45)!:)4%!$5A!:)4%!?!F!%!A45:1)7!1:! 15!
:2,44! :)$5A:! a)$&(4! Fb.! D&:4524! 'K! 4(?! &,'=:15@! 453$524:!
)34! $&1(1)7! 'K! $:E45! :)4%:! 15! :2,44! 2'%%J51)14:! )'! @,'=!
$&'U4!F!%!a-$,:45!$5A!<1EE(4!FGG\b.!R34!@,4$)4,!A45:1)7!'K!
'U4,:)',7! :)4%:! 15! :2,44! :)$5A:! 1:! 4U45! %',4! :),1?15@!
2'5:1A4,15@! )34! ('=! 5J%&4,:! 'K! ,'')! :E,'J):! E,'AJ24A! 15!
:2,44! :)$5A:.! D! ($,@4! K,$2)1'5! 'K! ,'')! :E,'J):! E,'AJ24A! 15!
:2,44!:)$5A:!$EE$,45)(7!:J,U1U4!)'!@,'=!$&'U4!F!%.!
! !
6E,'J)!A45:1)14:!A'!5')!A1KK4,!$%'5@!R'%!;154,!>$:15*!)34!
#4:)! <1U4,! J51)*! $5A! )34! T$:)! <1U4,! J51).! 6$E(15@*!
,42,J1)%45)! :)4%*! $5A! :)4%!?! F!%! A45:1)14:! $,4! @,4$)4,! 15!
)34! T$:)! <1U4,! J51)! )3$5! R'%! ;154,! >$:15! ',! )34! #4:)!
<1U4,!J51)! a)$&(4!Fb.!>42$J:4!:E,'J)!A45:1)14:!A'!5')!A1KK4,!
$%'5@! R'%! ;154,*! #4:)! <1U4,*! $5A! T$:)! <1U4,! $:E45!
:)$5A:*! )34! $&1(1)7! 'K! :)$5A:! 15! )34! [! $,4$:! )'! E,'AJ24! ,'')!
:J2?4,:! $EE4$,:! :1%1($,.! ;J4@@(4,! aHPMPb! 4:)1%$)4A! )3$)!
$:E45!:)$5A:!=1)3!x!F!\GG!:J2?4,:!a:)4%:!w!H.c!%!)$((b!f!3$!
3$A!)34!E')45)1$(!)'!:J224::KJ((7!,4E($24!)34!'U4,:)',7.!!
!
DU4,$@4! :E,'J)!A45:1)14:! K',! $:E45! :)$5A:! 15! 4$23!'K! )34![!
$,4$:! 4`244A! )31:! 5J%&4,.! L'=4U4,*! A45:1)14:! 'K! :)4%:! 15!
:1Q4!2($::4:!x!H!%!$,4!('=4,!15!)34!#4:)!<1U4,!J51)!$5A!R'%!
;154,! >$:15! )3$5! 15! )34! T$:)! <1U4,! J51).! T(?! &,'=:15@!
E,4U45):! ,'')! :J2?4,:! K,'%! @,'=15@! $&'U4! H!%! 4(:4=34,4!
'5! )34!Sn#<!a<'%%4!$5A!')34,:!HPP\b.!T(?!&,'=:15@! 1:!
E,'&$&(7! %',4! 4KK42)1U4(7! E,4U45)15@! :E,'J):! K,'%!
152,4$:15@!15!341@3)!15!)34!#4:)!<1U4,!J51)!$5A!R'%!;154,!
>$:15! )3$5! 15! )34! T$:)! <1U4,! J51).! T(?! 1%E$2):! '5!
,42,J1)%45)! $,4! (1?4(7! %',4! :4U4,4! 15! R'%! ;154,! >$:15!
:1%E(7! &42$J:4! 4(?! A45:1)7! 1:! 31@34,! a#31)4! $5A! ')34,:!
FGG[b.! !
2008 Shrublands Proceedings 54 NREI XVI
66
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!N+/I$(>Z;4$5!:E,'J)*!:$E(15@*!,42,J1)%45)!:)4%*!$5A!:)4%!?!F!%!A45:1)14:!15!FGGd!15!:2,44!2'%%J51)14:*!T$:)!<1U4,!J51)*!
#4:)!<1U4,!J51)*!$5A!R'%!;154,!>$:15*!8$(($)15!S$)1'5$(!9',4:).!
! !10$$(
?($I\(b(\<?(
W'(](>FX(
P+%&(H*6$0(
>l[($I\(b(\<?((
W'(](>?FX(
M$%&(H*6$0(
>lG($I\(b(\<?(
W'(](E?X(
N,<(S*-$0(
El>($I\(b(\<?(
W'(]([?X(
!
6E,'J):!w!H!%!f!3$!
!
H![H\.G$!
!
c!HMH.M&!
!
c!cN\.d&!
!
[!PNc.N&!
!
6$E(15@:!HOF!%!f!3$!
!
M\\.F$!
!
H!Pcd.N&!
!
PHM.F$!
!
H!FMN.c$!
!
<42,J1)%45)!6)4%:!?!F!%!
$5A!w!\!2%!A&3!f!3$!
!
MNd.N$!
!
\[G.F&!
!
HMF.P+!
!
F[d.G2!
!
6)4%:!?!F!%!f!3$!
a)')$(!'U4,:)',7b!
!
H!\dd.c$!
!
H!F\c.\&!
!
\d[.c2!
!
NdM.\2!
$l1KK4,45)!:JE4,:2,1E):!,4E,4:45)!%4$5:!)3$)!A1KK4,!aF+?!G.HGb!&$:4A!'5!DSjWD!2'5),$:):.!!!
&+'%E$,1:'5:!%$A4!15!,'=:.!!!!
R34! ,4$:'5:! K',! A1KK4,45)! A45:1)14:! 'K! :)4%:! x! H!%! 15! )34!
T$:)!$5A!#4:)!<1U4,!J51)!%$7!&4!%',4!2'%E(4`!)3$5!:1%E(4!
A1KK4,4524:! 15! 4(?! A45:1)14:! aF.c! 4(?f?%?! U:! F.N! 4(?f?%?b.!
R34!4(?!E'EJ($)1'5:]!A1KK4,45)!,1:?:!'K!E,4A$)1'5!15!)34!)='!
$,4$:! 2'J(A! $22'J5)! K',! )34! A1KK4,45)! :)4%! A45:1)14:.! T(?!
3$U4!&445!3J5)4A!15!=15)4,!15!)34!T$:)!$5A!#4:)!<1U4,!J51):!
:1524! HPNd! aSn+##8! FGG\b.! L'=4U4,*! EJ&(12! 3J5)15@!
$224::! )'! 9',4:)! 64,U124! ($5A! 15! )34! #4:)! <1U4,! J51)! 1:!
(1%1)4A! &42$J:4! 'K! 15)4,:E4,:4A! E,1U$)4! ($5A3'(A15@:.! R34!
@,4$)4,!3J5)15@!A1:)J,&$524!%$7!3$U4!2$J:4A!4(?!)'!&,'=:4!
$:E45! :)$5A:! (4::! 4KK12145)(7! a-$J5A,4! $5A! ')34,:! FGGH/!
#31)4!$5A!')34,:!FGG[b!15!)34!T$:)!<1U4,!J51)!)3$5!)34!#4:)!
<1U4,!J51).!D(:'*!)34!E'EJ($)1'5!),45A!'K!)34!4(?!34,A!2'J(A!
&4! %',4! 1%E',)$5)! 15! E,4U45)15@! :$E(15@! $5A! ,42,J1)%45)!
:)4%!@,'=)3!)3$5!4(?!A45:1)14:.!R34!A42,4$:15@!4(?!5J%&4,:!
'5! )34! T$:)! <1U4,! J51)! %$7! 3$U4! 2,4$)4A! 2'5A1)1'5:!%',4!
K$U',$&(4! K',! )34! 4:2$E4! 'K! 54=! :J2?4,:! $&'U4! &,'=:15@!
341@3)! )3$5! )34! 152,4$:15@! 4(?! 5J%&4,:! '5! )34!#4:)!<1U4,!
J51).!
!
),-*;$0(P%&+/I*%8<$-&!
+'51K4,:!'K)45!2'('51Q4!$:E45!:)$5A:!)3$)!3$U4!5')!,4245)(7!
&J,54A!$5A!2'J(A! ,4AJ24!$:E45!,4@454,$)1'5.!D:E45!:)$5A:!
=4,4!A1U1A4A! 15)'!F!@,'JE:!=1)3! $5A!=1)3'J)!?! HG!E4,245)!
2'51K4,!2'U4,$@4!15!)34!:)$5A.!6E,'J)!A45:1)7!A'4:!5')!A1KK4,!
15! $:E45! :)$5A:! =1)3! $5A! =1)3'J)! ?! HG! E4,245)! 2'51K4,!
2$5'E7! 2'U4,$@4.! l45:1)7! 'K! :$E(15@:*! ,42,J1)%45)! :)4%:*!
$5A!:)4%:!?!F!%!1:!$EE,'`1%$)4(7!F!)1%4:!@,4$)4,!15!:)$5A:!
=1)3! w! HG! E4,245)! 2'51K4,! 2$5'E7! 2'U4,$@4! )3$5! 15! :)$5A:!
=1)3! ?! HG! E4,245)! 2'51K4,! 2$5'E7! 2'U4,$@4! a)$&(4! [b.!
>,'=:15@!:44%:!)'!%',4!4KK42)1U4(7!E,4U45)!:J2?4,!@,'=)3!
$&'U4! H! %! 15! :)$5A:! =1)3! 2'51K4,:! )3$5! 15! :)$5A:! =1)3'J)!
2'51K4,:.! ;4$5! :E,'J)! A45:1)7! 15! $:E45! :)$5A:! =1)3! ?! HG!
E4,245)!2'51K4,!2'U4,$@4!1:!:)1((!:JKK12145)(7!31@3!)'!,4E($24!
)34! 'U4,:)',7! a;J4@@(4,! HPMPb! $5A! A'4:! 5')! A1KK4,! K,'%!
%4$5! :E,'J)! A45:1)7! 15! :)$5A:! =1)3! w! HG! E4,245)! 2'51K4,!
2'U4,$@4.!>42$J:4!4`)45:1U4!,'')!:J2?4,15@!'22J,:!4U45!15!
($)4O:4,$(!$:E45!:)$5A:!)3$)!3$U4!&445!2'('51Q4A!&7!2'51K4,:*!
)34! )34',7!'K!$E12$(!A'%15$524!E,4U45)15@! )34! 151)1$)1'5!'K!
,'')! :J2?4,:! a62314,! $5A! ')34,:! HPM\b! A'4:! 5')! :44%! )'!
$EE(7! )'! %':)! :)$5A:! 15! )31:! :)JA7! $,4$.! V5! Z)$3*! $:E45!
:)$5A:! 15:1A4! J5@J($)4! 4`2(':J,4:! ,4@454,$)4! 'U4,:)',7!
:)4%:! 4U45! 1K! )347! $,4! 2'('51Q4A! &7! 2'51K4,:! a0$7! $5A!
>$,)':!FGGGb.!
!
D:E45!@,'=!%',4!:('=(7!15!)34!:3$A4!'K!2'51K4,:!a634EE4,A!
$5A!')34,:!FGGHb*!=3123!E,'&$&(7!E($7:!$!($,@4,!,'(4!15!)34!
K$1(J,4! 'K! 2'51K4,O2'('51Q4A! :)$5A:! 'K! )31:! :)JA7! $,4$! )'!
E,'AJ24! ,42,J1)%45)! :)4%:! )3$5! A42,4$:4A! 5J%&4,:! 'K!
:J2?4,:.! #34,4! :J2?4,! @,'=)3! 1:! :('=*! (4::! K,4hJ45)!
&,'=:15@! 1:! ,4hJ1,4A! )'! E,4U45)! @,'=)3! $&'U4! F! %! )3$5!
=34,4! @,'=)3! 1:! K$:)4,.! D(:'*! $:E45! :)$5A:! 2'('51Q4A! &7!
2'51K4,:! 2'J(A! &4! %',4! $)),$2)1U4! )'! =15)4,15@! 4(?! )3$5!
:)$5A:! =34,4! 2'51K4,:! 3$U4! 5')! 4:)$&(1:34A! &42$J:4! )347!
:1%J()$54'J:(7!E,'U1A4!K',$@4*!)34,%$(!2'U4,*!31A15@!2'U4,*!
$5A! ('=4,! :5'=!A4E)3:.!R34! E,4:4524! 'K! $! 2'51K4,! 2$5'E7!
$EE4$,:!)'!4`$24,&$)4!)34!4KK42):!'K!&,'=:15@!J5@J($)4:.!
!
N+/I$(Fq;4$5!:E,'J)*!:$E(15@*!,42,J1)%45)!:)4%*!$5A!:)4%!
?! F! %! A45:1)14:! 15! :)$5A:! =1)3! $5A! =1)3'J)! ?! HG! E4,245)!
2'51K4,!2'U4,$@4!'5!)34!8$(($)15!S$)1'5$(!9',4:).!
! G.'#:)24!?!
>FH!G&'.59!
G.I)2&3)!
@'!A!>JBD!
G.'#:)24!K!
>FH!G&'.59!
G.I)2&3)!
@!'!A>LBD!
(
8+!
!
6E,'J):!w!H!%!f!3$!
!
[!P[c.M!
!
c!Gdc.[!
!
G.cc!
!
6$E(15@:!HOF!%!f!3$!
!
H!HcF.N!
!
F!HPP.M!
!
G.GGc!
!
<42,J1)%45)!6)4%:!!
?!F!%!$5A!w!\!2%!
A&3!f!3$!
!
!
FPF.\!
!
!
ddP.M!
!
!
G.GGGH!
!
6)4%:!?!F!%!f!3$!
a)')$(!'U4,:)',7b!
!
N[H.G!
!
H!\dG.c!
!
G.GGGH!
$FOU$(J4:!&$:4A!'5!)34!KO)4:)!K,'%!DSjWD.!
(
2008 Shrublands Proceedings 55 NREI XVI
67
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!N+/I$([Z;4$5!A45:1)7!'K!,42,J1)%45)!:)4%:!$5A!:)4%:!?!F!%!15!HPPH!$5A!FGGd!'5!)34!8$(($)15!S$)1'5$(!9',4:)!=34,4!2$))(4!
@,$Q4A!K,'%!HPPH!)'!FGGd*!@,$Q15@!45A4A!&4)=445!HPPH!$5A!FGGd*!',!2$))(4!A1A!5')!@,$Q4!K,'%!HPPH!)'!FGGd.!
( ( @CC@( >??B( L$01$-&()8+-#$( 8+!
!
8,$Q4A!HPPH!)'!FGGd!
a(+t!HGcb!
!
<42,J1)%45)!:)4%:!f!3$! [Mc.c! FNP.c! OO! G.[H!
6)4%:!?!F!%!f!3$!
a)')$(!'U4,:)',7b!
H!G\\.c! NNd.\! OFd! G.GG[!
!
8,$Q4A!HPPH*!5')!FGGd!
a(+t!dHb!
!
<42,J1)%45)!:)4%:!f!3$! H\H.\! \FG.P! sFcc! G.GH!
6)4%:!?!F!%!f!3$!
a)')$(!'U4,:)',7b!
M[d.P! HGFd.\! OO! G.H\!
!
S')!8,$Q4A!HPPH!)'!FGGd!
a(+t!HFMb!
!
<42,J1)%45)!:)4%:!f!3$! \Pd.\! \HG.M! OO! G.cM!
6)4%:!?!F!%!f!3$!
a)')$(!'U4,:)',7b!
H!\Nd.M! H![FP.N! OHd! G.GM!
$FOU$(J4:!&$:4A!'5!E$1,4A!0O)4:):.!
!
)+&&I$(J0+c*-#(
+$))(4! @,$Q4! 15! :J%%4,! $5A! 4$,(7! K$((! 15! :'%4!$:E45! :)$5A:!
'5! )34! :)JA7! $,4$.! #4! 2'%E$,4A! $:E45! A45:1)7! 15! :)$5A:!
=34,4!2$))(4!@,$Q4A!K,'%!HPPH!)'!FGGd*!2$))(4!@,$Q15@!45A4A!
&4)=445!HPPH!$5A!FGGd*!$5A!2$))(4!A1A!5')!@,$Q4!K,'%!HPPH!
)'!FGGd.!<42,J1)%45)! :)4%!A45:1)7!A1A!5')! 23$5@4! 15! :)$5A:!
=34,4! 2$))(4! @,$Q4A! K,'%! HPPH! )'! FGGd! ',! 15! :)$5A:! 5')!
@,$Q4A! K,'%! HPPH! )'! FGGd.! L'=4U4,*! ,42,J1)%45)! :)4%!
A45:1)7! 152,4$:4A! %',4! )3$5! [OK'(A! 15! :)$5A:! =34,4! 2$))(4!
@,$Q15@!45A4A!&4)=445!HPPH!$5A!FGGd!a)$&(4!cb.!
!
TU45!)3'J@3!:)'2?15@!A45:1)14:!'5!9',4:)!64,U124!$((')%45):!
$,4! ('=!a[!)'!N!3$f$51%$(!J51)!%'5)3b*! )34!,4%'U$(!'K!2$))(4!
:44%:! )'! 3$U4! $(('=4A! %',4! :J2?4,:! )'! @,'=! $&'U4! F! %.!
>42$J:4! %$57! $:E45! :)$5A:! 15! )34! :)JA7! $,4$! $,4! 34$U1(7!
&,'=:4A!&7!4(?!a6).!C'35!HPP\b*!4U45!(1@3)!:)'2?15@!'K!2$))(4!
:44%:! )'!54@$)1U4(7! 1%E$2)! ,42,J1)%45).!L'=4U4,*! 152,4$:4:!
15!,42,J1)%45)!A1A!5')!'22J,!15!4U4,7!:)$5A!=34,4!2$))(4!=4,4!
,4%'U4A.! V5! K$2)*! \c! E4,245)! 'K! :)$5A:! =34,4! 2$))(4! =4,4!
,4%'U4A! :)1((! @,4=! 5'! ,42,J1)%45)! :)4%:.! 61524! 2'51K4,!
4:)$&(1:3%45)!$5A!4(?!&,'=:15@!$,4!$(:'!$::'21$)4A!=1)3! )34!
K$1(J,4! )'!E,'AJ24! ,42,J1)%45)! :)4%:! 15! )31:!$,4$*! 1)! 1:! (1?4(7!
)34:4!K$2)',:!%J:)!&4! (1%1)4A! 1K! ,42,J1)%45)!:)4%!E,'AJ2)1'5!
1:!)'!152,4$:4!$K)4,!)34!,4%'U$(!'K!2$))(4.!!
( !!
)QA)VY!:QA!(
(
jU4,:)',7!$:E45!:)4%:!$,4!A715@!%',4!,$E1A(7! )3$5!)347!$,4!
&415@! ,4E($24A! 15! )34! $U4,$@4! :)$5A! '5! )34! :)JA7! $,4$.!
D()3'J@3! Sn#<! 4(?! 5J%&4,:! 3$U4! A42(154A! :1524! HPPH*!
$:E45! ,42,J1)%45)! 3$:! 5')! 152,4$:4A! $5A! 2J,,45)! 'U4,:)',7!
A45:1)14:!$,4!$EE$,45)(7!5')!:J:)$15$&(4!'5!$!($5A:2$E4!:2$(4.!
!
DK)4,! )341,! ,415),'AJ2)1'5! 15! HPP\*! ,4:4$,234,:! 37E')34:1Q4A!
)3$)!='(U4:!2'J(A!,4AJ24!)34!Sn#<!4(?!E'EJ($)1'5!:J23!)3$)!
$:E45!,4@454,$)1'5!='J(A!152,4$:4!a<1EE(4!$5A!-$,:45!FGGGb.!
L'=4U4,*!$5!'U4,$((!152,4$:4!15!$:E45!'U4,:)',7!,4E($24%45)!
3$:!5')!'22J,,4A!'U4,!'J,!\dG!?%?!:)JA7!$,4$!:1524!HPPH.!D)!
)31:! E'15)*! 1)! A'4:! 5')! $EE4$,! )3$)! $! ='(KO4(?O$:E45! ),'E312!
2$:2$A4! 3$:! $(('=4A! $:E45! ,42,J1)%45)! )'! 152,4$:4! $)! )34!
($5A:2$E4!(4U4(!'5!)34!8S9!5',)3!'K!nSB.!
!
D:E45!,42,J1)%45)!%$7!3$U4!K$1(4A!)'!152,4$:4!15!,4:E'5:4!)'!
,4AJ24A!=15)4,15@!4(?!5J%&4,:!15!)34!T$:)!<1U4,!J51)!K',!)='!
(1?4(7! ,4$:'5:"!91,:)*!%',4! )1%4!2'J(A!&4! ,4hJ1,4A! K',! $:E45!
:J2?4,:! ^,4(4$:4A_! K,'%! &,'=:15@! E,4::J,4! )'! @,'=! $&'U4!
&,'=:15@! 341@3).! R34! 5J%&4,! 'K! =15)4,15@! 4(?! 15! )34! T$:)!
<1U4,! J51)! A1A! 5')! A42(154! $EE,421$&(7! J5)1(! FGGG.! VK! $:E45!
:J2?4,!341@3):!3$A!&445!:JEE,4::4A!)'!FG!)'![G!2%!$:!15!nSB!
a<'%%4! $5A! ')34,:! HPP\b*! 1)! 2'J(A! )$?4! d! 74$,:! K',!
2'%E(4)4(7! J5&,'=:4A! :J2?4,:! )'! ,4$23! F! %! 15! 341@3)!
a;2+'((47! FGGNb.! 642'5A*! 4(?! 5J%&4,:! 2'J(A! :)1((! &4! )''!
31@3! K',! $:E45! ,4@454,$)1'5! )'! 152,4$:4.! >42$J:4! $:E45! $,4!
31@3(7! E,4K4,,4A! K',$@4! 15! =15)4,! $5A! '22JE7! :J23! $! :%$((!
E,'E',)1'5!'K!)34!($5A:2$E4!aL'J:)'5!HPMFb*!('=!A45:1)14:!'K!
4(?!%$7!2'5)15J4!)'!:JEE,4::!,42,J1)%45).!!
( (
+'51K4,!4:)$&(1:3%45)!$5A!2$))(4!@,$Q15@!15!$:E45!:)$5A:!$(:'!
&,'=:4A! &7! 4(?! $EE4$,! )'! %',4! 4KK42)1U4(7! :JEE,4::! $:E45!
,42,J1)%45)! )3$5! 4(?! &,'=:15@! $('54.! S'54)34(4::*! 4(?!
&,'=:15@!:44%:!)'!&4!)34!E,1%$,7!2$J:4!'K!$:E45!A42(154*!$:!
4U1A4524A!&7!31@3!$:E45!,42,J1)%45)!$5A!'U4,:)',7!A45:1)14:!
15!:2,44!2'%%J51)14:.(
(
S.A.JPSPAN(:SLV:).N:QA!(
(
;$5$@4%45)!%$7!544A!)'!23$5@4!1K!E,4:45)!$:E45!'U4,:)',7!
A45:1)14:! $,4! )'! &4! %$15)$154A! '5! )31:! E',)1'5! 'K! )34! 8S9.!
V52,4$:4A! 3J5)4,! 3$,U4:)! 'K! 4(?*! ,4%'U$(! 'K! 2'51K4,:*! ',!
,4%'U$(!'K!2$))(4!%1@3)!$22'%E(1:3! )31:!@'$(.!8$,A154,!-$)4!
LJ5)! 4(?! 3$,U4:):! 3$U4! &445! A,$:)12$((7! ,4AJ24A! 15! ,4245)!
74$,:!15!;'5)$5$!LJ5)15@!l1:),12)![H[!aT$:)!$5A!#4:)!<1U4,!
J51):*! ,'J@3(7b! 15! ,4:E'5:4! )'! A42(1515@! 5J%&4,:! 'K! 4(?!
%1@,$)15@!5',)3!K,'%!nSB.!L'=4U4,*!=15)4,15@!4(?!5J%&4,:!
15! )34! #4:)! <1U4,! J51)! 3$U4! 152,4$:4A! :1524! )34! HPPG:.!
<4@J($)1'5:!2'J(A!&4!23$5@4A!:'!)3$)!4(?!3$,U4:)!=4:)!'K!)34!
n4(('=:)'54!<1U4,! 2'J(A! 152,4$:4*!=31(4!3$,U4:)! 4$:)! 'K! )34!
n4(('=:)'54!<1U4,!2'J(A!,4%$15!('=.!+J))15@!2'51K4,:!'J)!'K!
2008 Shrublands Proceedings 56 NREI XVI
68
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!)34!2$5'E7!'K!$:E45!:)$5A:!2'J(A!152,4$:4!$:E45!,42,J1)%45)!
&7! 152,4$:15@! :'($,! ,$A1$)1'5! $5A! @,'=)3! ,$)4:! 'K! $:E45!
:J2?4,:.!V)!1:!5')!5424::$,7!)'!2J)!',!&J,5!)34!$:E45!2$5'E7!)'!
E,'%')4! :J2?4,15@! 15!%':)! :)$5A:.! +J))15@! )34! 2'51K4,:! &J)!
(4$U15@! )34! $:E45! 'U4,:)',7! 1:! $! ^:$K4,_! :),$)4@7! K',! :)$5A:!
)3$)! 2'J(A! ,4241U4! 31@3! 4(?! J:4.! <4%'U$(! 'K! 2$))(4! K,'%!
9',4:)! 64,U124! $((')%45):! ='J(A! E,'%')4! ,42,J1)%45)! 15!
:'%4! $,4$:.! L'=4U4,*! )34! 15)4,$2)1'5! 'K! 2'51K4,:! :('=15@!
:J2?4,! @,'=)3! $5A! 2'5)15J4A! 4(?! &,'=:15@! =1((! E,'&$&(7!
E,4U45)!$!A4)42)$&(4!,4:E'5:4!15!:'%4!$:E45!:)$5A:.!!
!
HP9PHPA)P!(
!
>$,)':*!l.-.*!;J4@@(4,*!#.9.!HPMH.!T$,(7!:J224::1'5!15!$:E45!2'%%J51)14:!
!!K'(('=15@!K1,4!15!=4:)4,5!#7'%15@.!C'J,5$(!'K!<$5@4!;$5$@4%45)!!
!![c"[H\O[HM.!
>,'=5*!0.*!L$5:45*!D.C.*!04$54*!<.T.*!8,$J%(123*!-.C.!FGGd.!+'%E(4`!!
!!15)4,$2)1'5:!:3$E15@!$:E45!A75$%12:!15!)34!8,4$)4,!n4(('=:)'54!!
!!T2':7:)4%.!-$5A:2$E4!T2'('@7!FH"!P[[OP\H.!
l4&7(4*!S.W.!HPM\$.!D51%$(!V%E$2):.!L("!l4&7(4*!S.!4A:.!D:E45"!42'('@7!
!!$5A!%$5$@4%45)!15!)34!=4:)4,5!Z51)4A!6)$)4:.!8R,O<;OHHP.*!9',)!+'((15:*!
!!+j"!<'2?7!;'J5)$15!9',4:)!$5A!<$5@4!T`E4,1%45)!6)$)1'5.!FM[E.!!!
l4&7(4*!S.W.!HPM\&.!#1(A(1K4.+L("!l4&7(4*!S.!4A:.!D:E45"!42'('@7!$5A!
!!%$5$@4%45)!15!)34!=4:)4,5!Z51)4A!6)$)4:.!8R<O<;OHHP*!9',)!+'((15:*!+j"!
!!<'2?7!;'J5)$15!9',4:)!$5A!<$5@4!T`E4,1%45)!6)$)1'5.!FM[E.!!!
l4&7(4*!S.W.*!#15'?J,*!<.B.!HPM\.!V5),'AJ2)1'5.+L("!l4&7(4*!S.!4A:.!D:E45"!!
!!42'('@7!$5A!%$5$@4%45)!15!)34!=4:)4,5!Z51)4A!6)$)4:.!8R<O<;OHHP.!9',)!
!!+'((15:*!+j"!<'2?7!;'J5)$15!9',4:)!$5A!<$5@4!T`E4,1%45)!6)$)1'5.!FM[E.!!!
l4:E$15*!l.8.*!L'J:)'5*!l.>.*!;4$@34,*!;.*!623J((4,7*!B.!HPMd.!#1(A(1K4!15!
!!),$5:1)1'5q%$5!$5A!5$)J,4!'5!n4(('=:)'54]:!5',)34,5!,$5@4.!>'J(A4,*!+j"!
!!<'&4,):!<1543$,)*!V52.!HcFE.!!!
91)Q@4,$(A*!<.l.*!>$1(47!D.#.!HPMc.!+'5),'(!'K!$:E45!,4@,'=)3!&7!@,$Q15@!!
!!=1)3!2$))(4.!C'J,5$(!'K!<$5@4!;$5$@4%45)![N"H\dOH\M.!
L$,)*!C.L.*!L$,)*!l.-.!FGGH.!V5)4,$2)1'5!$%'5@!24,U1A:*!KJ5@1*!$5A!$:E45!15!
!!5',)3=4:)!#7'%15@.!L("!634EE4,A*!#.l.!4)!$(.!4A:.!6J:)$1515@!$:E45!15!!
!!=4:)4,5!($5A:2$E4:"!:7%E':1J%!E,'244A15@:/!H[OH\!CJ54!FGGG/!8,$5A!
!!CJ52)1'5*!+j.!B,'244A15@:!<;<6OBOHM.!9',)!+'((15:*!+j"!Z6lD*!9',4:)!
!!64,U124*!<'2?7!;'J5)$15!<4:4$,23!6)$)1'5.!cdGE.!
L'J:)'5*!l.>.!HPMF.!R34!S',)34,5!n4(('=:)'54!T(?/!T2'('@7!$5A!!
!!;$5$@4%45).!S4=!n',?*!Sn"!;$2%1(($5.!cNcE.!
C'54:*!C.<.*!62314,*!8.D.!HPM\.!8,'=)3.!L("!l4&7(4*!S.!4A:.!D:E45"!42'('@7!
!!$5A!%$5$@4%45)!15!)34!=4:)4,5!Z51)4A!6)$)4:.!8R<O<;OHHP.*!9',)!+'((15:*!
!!+j"!<'2?7!;'J5)$15!9',4:)!$5A!<$5@4!T`E4,1%45)!6)$)1'5.!FM[E.!!!
0$7*!+.T.!HPM\.!D:E45!,4E,'AJ2)1'5!15!)34!n4(('=:)'54!B$,?OC$2?:'5!L'(4!
!!$,4$!$5A!1):!,4($)1'5:31E!)'!)34!5$)J,$(!,4@J($)1'5!'K!!J5@J($)4:.!L([!!
!!#',?%$5*!8.!4A.!#4:)4,5!4(?!%$5$@4%45)"!$!:7%E':1J%.!Z)$3!6)$)4!
!!Z51U4,:1)7.!-'@$5*!ZR.!FH[E.!
0$7*!+.T.*!>$,)':*!l.-.!FGGG.!Z5@J($)4!34,&1U',7!'5!Z)$3!$:E45"!!
!!$::4::%45)!('5@!4`2(':J,4:.!C'J,5$(!'K!<$5@4!;$5$@4%45)+\["Hc\OH\[.!
041@(47*!<.>.*!9,1:15$*!;.<.!FGG\.!D:E45!341@3)*!:)4%O@1,)3!$5A!!
!!:J,U1U',:31E!15!$,4$!'K!31@3!J5@J($)4!J:4.!L("!9,1:15$*!;!$5A!6!05$EE!4A:.!!
!!6)$)4=1A4!&,'=:4!4U$(J$)1'5!E,'g42)!,4E',)!5J%&4,!)='.!;'5)$5$!91:3*!!
!!#1(A(1K4*!$5A!B$,?:.!HHGE.!!!
01(E$),12?*!6.*!D&45A,')3*!l.!FGGH.!D:E45!,4:E'5:4!)'!E,4:2,1&4A!K1,4!$5A!!
!!=1(A!J5@J($)4!34,&1U',7.!L("!634EE4,A*!#.!4)!$(.!4A:.!6J:)$1515@!$:E45!15!!
!!=4:)4,5!($5A:2$E4:"!H[OH\!CJ54!FGGG/!8,$5A!CJ52)1'5*!+j.!B,'244A15@:!!
!!<;<6OBOHM.!<'2?7!;'J5)$15!<4:4$,23!6)$)1'5.!cdGE.!
0,4&1((*!<.8.!HPNF.!;',)$(1)7!'K!$:E45!'5!)34!8,':!W45),4!4(?!=15)4,!,$5@4.!!
!!<4:4$,23!B$E4,!VSROHFP.!j@A45*!ZR"!Z6lD*!9',4:)!64,U124*!!
!!V5)4,%'J5)$15!9',4:)!$5A!<$5@4!T`E4,1%45)!6)$)1'5.!HdE.!!!
0J43(*!<.j.!HPPc.!6)$)1:)12$(!E,1521E(4:!'K!,4:4$,23!A4:1@5!$5A!$5$(7:1:.!!
!!>4(%'5)*!+D"!lJ`&J,7!B,4::.!dMdE.!!!
-$,:45*!T.C.*!<1EE(4*!#.C.!FGG[.!D:E45!$@4!:),J2)J,4!15!)34!5',)34,5!!
!!n4(('=:)'54!42':7:)4%.!9',4:)!T2'('@7!$5A!!;$5$@4%45)!HNP"cdPOcMF.!!!
-$,:45*!T.C.*!<1EE(4*!#.C.!FGG\.!D:E45!:)$5A!2'5A1)1'5:!'5!4(?!=15)4,!,$5@4:!!
!!15!)34!5',)34,5!n4(('=:)'54!42':7:)4%.!S$)J,$(!D,4$:!C'J,5$(!F\"[FdO[[M.!
-$J5A,4*!C.#.*!L4,5$5A4Q*!-.*!D()45A',K*!0.>.!FGGH.!#'(U4:*!4(?*!$5A!&1:'5"!!
!!,44:)$&(1:315@!)34!^($5A:2$E4!'K!K4$,_!15!n4(('=:)'54!S$)1'5$(!B$,?*!!
!!+$5$A1$5!C'J,5$(!'K!''('@7!NP"HcGHOHcGP.!
-4%?4*!R.j.*!;$2?*!C.D.*!L'J:)'5*!l.>.!HPPM.!#15)4,!,$5@4!4`E$5:1'5!&7!!
!!5',)34,5!n4(('=:)'54!4(?!34,A.!V5)4,%'J5)$15!C'J,5$(!'K!6214524:!c"HOP.!
;2+($U4*!C.R.*!l14),123!VV*!9.L.!HPM\.!6)$)1:)12:/!R31,A!TA1)1'5.!6$5!!
!!9,$521:2'*!+D"!l4((45.!MF[E.!
;2+'((47*!6.l.!FGGN.!<4:)',15@!,1E$,1$5!$:E45!:)$5A:!=1)3!&4$U4,!'5!)34!!
!!S',)34,5!n4(('=:)'54!#15)4,!<$5@4!|)34:1:}.!>'Q4%$5*!;R"!;'5)$5$!!
!!6)$)4!Z51U4,:1)7.!dNE.!!!
;2l'5'J@3*!#.R.!HPM\.!64`J$(!,4E,'AJ2)1'5*!:44A:*!$5A!:44A(15@:.+L("!!
!!l4&7(4*!S.!$5A!<.!#15'?J,!4A:.!D:E45"!42'('@7!$5A!%$5$@4%45)!15!)34!!
!!=4:)4,5!Z51)4A!6)$)4:.!845.R423.<4E.<;OHHP.*!9',)!+'((15:*!+j"!Z6lD*!!
!!<'2?7!;'J5)$15!9',4:)!$5A!<$5@4!T`E4,1%45)!6)$)1'5.!!FM[E.!!!
;J4@@(4,*!#.9.!HPMM.!D:E45!2'%%J51)7!)7E4:!'K!)34!V5)4,%'J5)$15!<4@1'5.!!
!!8454,$(!R423512$(!<4E',)!VSROF\G.!!j@A45*!ZR"!Z6lD*!9',4:)!64,U124*!!
!!V5)4,%'J5)$15!9',4:)!$5A!<$5@4!<4:4$,23!6)$)1'5!H[\!E.!!
;J4@@(4,*!#.9.!HPMP.!D@4!A1:),1&J)1'5!$5A!,4E,'AJ2)1'5!'K!!15)4,%'J5)$15!!
!!$:E45!:)$5A:.!#4:)4,5!C'J,5$(!'K!DEE(14A!9',4:),7!!c"cHOc\.!!!!
Sn+##8!aS',)34,5!n4(('=:)'54!+''E4,$)1U4!#1(A(1K4!#',?15@!8,'JEb.!!
!!FGG\.!FGG\!D55J$(!<4E',).!!!
S<+!aS$)1'5$(!<4:4$,23!+'J521(b.!FGGF.!T2'('@12$(!A75$%12:!'5!n4(('=O!
!!:)'54]:!5',)34,5!,$5@4.!#$:3.*!l.+."!S$)1'5$(!!D2$A4%14:!B,4::.!HMGE.!!!!!!
<1EE(4*!#.C.*!>4:23)$*!<.-.!FGG[.!#'(K!,415),'AJ2)1'5*!E,4A$)1'5!,1:?*!$5A!!
!!2'))'5=''A!,42'U4,7!15!n4(('=:)'54!S$)1'5$(!B$,?.!9',4:)!T2'('@7!$5A!!
!!;$5$@4%45)!HMc"!FPPO[H[.!
<1EE(4*!#.C.*!>4:23)$*!<.-.!FGGc.!#'(U4:*!4(?*!=1(('=:*!$5A!),'E312!!
!!2$:2$A4:!15!)34!JEE4,!8$(($)15!<$5@4!'K!:'J)3=4:)4,5!;'5)$5$*!Z6D.!!
!!9',4:)!T2'('@7!$5A!;$5$@4%45)!FGG"!HdHOHMH.!!!
<1EE(4*!#.C.*!>4:23)$*!<.-.!FGGd.!-15?15@!='(U4:!)'!=1(('=:!U1$!,1:?O!
!!:45:1)1U4!K',$@15@!&7!J5@J($)4:!15!)34!5',)34,5!n4(('=:)'54!42':7:)4%.!!
!!9',4:)!T2'('@7!$5A!;$5$@4%45)!F[G"PdOHGd.!!!
<1EE(4*!#.C.*!>4:23)$*!<.-.!FGGN.!<4:)',15@!n4(('=:)'54]:!$:E45!=1)3!!
!!='(U4:.!>1'('@12$(!+'5:4,U$)1'5+H[M"\HcO\HP.!!+
<1EE(4*!#.C.*!-$,:45*!T.C.!FGGG.!L1:)',12!$:E45!,42,J1)%45)*!4(?*!$5A!='(U4:!!
!!5',)34,5!n4(('=:)'54!S$)1'5$(!B$,?.!>1'('@12$(!+'5:4,U$)1'5!P\"![dHO[NG.!!!!!
<'%%4*!#.L.*!RJ,54,*!;.8.*!#$(($24*!-.-.*!#$(?4,*!C.6.!HPP\.!D:E45*!4(?*!!
!!$5A!K1,4!15!5',)34,5!n4(('=:)'54!S$)1'5$(!B$,?.!T2'('@7+Nd"!FGPNOFHGd.!
62314,*!8.D.*!C'54:*!C.<.*!#15'?J,*!<.B.!HPM\.!W4@4)$)1U4!!<4@454,$)1'5.!L("!!
!!l4&7(4*!S.!$5A!<.!#15'?J,!4A:.!D:E45"!42'('@7!$5A!%$5$@4%45)!15!)34!!
!!=4:)4,5!Z51)4A!6)$)4:.!845!R423!<4E!<;OHHP.*!9',)!+'((15:*!+j"!9',4:)!!
!!64,U124*!<'2?7!;'J5)$15!9',4:)!$5A!<$5@4!T`E4,1%45)!6)$)1'5.!FM[E.!!!
634EE4,A*!#.l.*!>$,)':*!l.-.*!;$)$*!6.D.!FGGH.!D&'U4O!$5A!&4('=O@,'J5A!!
!!4KK42):!'K!$:E45!2('5$(!,4@454,$)1'5!$5A!:J224::1'5!)'!2'51K4,:.!+$5$A1$5!!
!!C'J,5$(!'K!9',4:)!<4:4$,23![H"!N[PONc\.!!
6%1)3*!l.#.*!6)$3(4,*!l.<.*!8J4,5:47/!l.6.!FGG\.!n4(('=:)'54!#'(K!!
!!B,'g42)"!D55J$(!<4E',)*!FGGc.!n4(('=:)'54!+45)4,!K',!<4:'J,24:!n+<O!
!!FGG\OGF.*!n4(('=:)'54!S$)1'5$(!B$,?*!#7'%15@"!Z6lV*!S$)1'5$(!B$,?!!
!!64,U124*!n4(('=:)'54!+45)4,!K',!<4:'J,24:.!HME.!!
6).!C'35*!<.D.HPP\.!D:E45!:)$5A!,42,J1)%45)!$5A!J5@J($)4!1%E$2):"!8$,A154,!!
!!<$5@4,!l1:),12)!|)34:1:}.!;1::'J($"!R34!Z51U4,:1)7!'K!;'5)$5$.!PFE.!!!
#$@54,*!9.L.!FGGd.!n4(('=:)'54]:!A4:)$&1(1Q4A!42':7:)4%"!4(?!4KK42):*!!
!!:214524*!$5A!E'(127!2'5K(12).!S4=!n',?*!j`K',A!Z51U4,:1)7!B,4::.![NHE.!
#4:)4,5!<4@1'5$(!+(1%$)4!+45)4,.!FGGN.!8$,A154,*!;R!$5A!C$,A154*!;R!!
!!2(1%$)4!:J%%$,14:.!DU$1($&(4!$)"!3))E"ff===.=,22.!A,1.4AJf:J%%$,7f!!
!!2(1%:%%).3)%(.D224::4A!C$5J$,7!HN*!FGGN.!!!
#31)4*!+.D.*!94((4,*!;.+.*!>$7(47*!6.!FGG[.!B,4A$)1'5!,1:?!$5A!)34!!
!!KJ52)1'5$(!,4:E'5:4!'K!4(?O$:E45!34,&1U',7.!9',4:)!T2'('@7!$5A!!
!!;$5$@4%45)!HMH"!NNOPN.!
!
!
(
(
(
2008 Shrublands Proceedings 57 NREI XVI
69
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
70
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!!"#$%&'()*+#,"(*!',-&'-(*.$-(/#*0'$1*2"-3"&*%(*$1"*4%&$1"&(*
5"66%7#$%("*0'($"&*!-()"*
*
.-89"6*:;*<=>%66"?@A*:-(*2;*B?"&#CA*-(/*2%D*E;*.%7"66F*
!
!"#$%!&$'
'
!"#$%& "#$%&'&(! )*+,&'$-.+(/! '%& ()$& *+,-.%$,& /+%0$,& 1."(,.2(3&
*+44+(.%&5+(.'%+4&6',$"(3&)+7$&-$24.%$-&'7$,&()$&4+"(&)+4892$%(:,;<&
=%& +%& +(($>#(& ('& ,$7$,"$& ()."& (,$%-3& ?$+7$,& "01()$*! 2131.+3(-(/&
@$,$&,$.%(,'-:2$-& .%&A+04$&B,$$C& .%&DEED<& =%&FGGH3&@$&+""$""$-&
()$&4'%09($,>&$88$2("&'8&?$+7$,&'%&+"#$%&"(+%-"&+%-&()$&+""'2.+($-&
,.#+,.+%& +,$+& .%& ()$& A+04$& B,$$C& -,+.%+0$<& !"#$%& ,$2'7$,;&@+"&
$"(.>+($-& ?;& 2'>#+,.%0& 7$0$(+(.7$& 2)+%0$"& +>'%0& 2'%(,'4& ".($"&
@.()&IDG&#$,2$%(&?$+7$,&:"$&J3&K&HL3&+2(.7$&?$+7$,&".($"&J3&K&ML3&
".($"&+?+%-'%$-&8',&D&('&N&;$+,"&J3&K&OL3&".($"&+?+%-'%$-&8',&P&('&
M& ;$+,"& J3&K& PL3& +%-& ".($"& +?+%-'%$-& 8',& O& ('& DD& ;$+,"& J3&K& HL<&
!"#$%&"($>&-$%".(.$"&.%&+2(.7$&".($"&+%-&".($"&+?+%-'%$-&?;&?$+7$,&
8',&D&('&N&;$+,"&@$,$&".>.4+,&JF<MQ>FL&+%-&0,$+($,&J#&K&G<GDL&()+%&
()$&,$>+.%.%0&".($"<&R#,':(&+%-&"+#4.%0&-$%".(.$"&@$,$&0,$+($,&J#&
K&G<GDL&'%&+2(.7$&+%-&".($"&+?+%-'%$-&8',&D&('&N&;$+,"&2'>#+,$-&
('&()$&'()$,&".($"<&!"#$%&":2C$,"&@$,$&%'(&+?4$&('&0,'@&(+44$,&()+%&
F>& '%& ".($"& @.()':(& ?$+7$,& +2(.7.(;& 8',& P& ('& D& ;$+,"3& @).2)&
#,$7$%($-&+"#$%&,$2'7$,;<&S$+7$,&+2(.7.(;&"(.>:4+($-&()$&0,'@()&'8&
+"#$%& "#,':("& +%-& "+#4.%0"3& ?:(& :%0:4+($& )$,?.7',;& #,$7$%($-&
":22$""8:4&+"#$%&,$2'7$,;&.%&A+04$&B,$$C<&
!
G4B!H:I>BGH4*
!
4(%+3! "T'#:4:"& (,$>:4'.-$"/! -(! $3+! $5! )6+! 5+7! .+2-.&$&(!
)*++! (%+2-+(! -3! )6+! 3$*)6+*3! 8$29:! ;$&3)1-3(! 13.! 61(!
$22&%-+.! )6-(! 1*+1! 5$*! )6$&(13.(! $5! :+1*(! "<$3+(! 13.!
=+>:'+! ?@AB/C! 4(%+3! 2$,,&3-)-+(! 1*+! 1! (,1''! %$*)-$3! $5!
)6+! D+E+)1)-D+! 2$D+*F! G&)! (&()1-3! 1G&3.13)! 13.! .-D+*(+!
7-'.'-5+!(%+2-+(!"=+>:'+!?@AB/C!H6+!213$%:!2$D+*!$5!1(%+3!
61(! .+2'-3+.! $D+*! )6+! '1()! 2+3)&*:! $3! )6+! 3$*)6+*3!
I+''$7()$3+! 7-3)+*! *13E+! "JIK8/! "L$&()$3! ?@AMN! O1:!
?@@P/C! Q'9! "B$,7:"&$4+#):"/! 6+*G-D$*:! 61(! *+%&)+.':! G++3!
)6+!,$()! (-E3-5-213)! 2$3)*-G&)$*! )$! )6-(!.+2'-3+! "O1:!?@@PN!
R)C!<$63!?@@BN!J80!MPPMN!K1E3+*!MPPS/C!T3+U)6-*.!$5!)6+!
JIK8!-(!'$21)+.!$3!)6+!V1*.-3+*!813E+*!=-()*-2)F!V1''1)-3!
J1)-$31'!W$*+()! "VJW/C!H6+!VJW! -(! .-*+2)+.! -3! )6+!W$*+()!
#'13! )$! %*$D-.+! 7-'.'-5+! 61G-)1)! G:! ,1-3)1-3-3E! 13.!
+36132-3E!1(%+3!()13.(!"VJW!?@AX/C!Y3!13!+55$*)!)$!2$,%':!
7-)6! )6-(! ,13.1)+F! G+1D+*! "B+"(',& 2+%+-$%"."/! 7+*+!
*+-3)*$.&2+.! -3)$!Q1E'+!0*++9F!V1*.-3+*!813E+!=-()*-2)F! -3!
?@@?"=C!H:+*(!%+*(C!2$,,C!MPPB/C!!!
ZZZZZZZZZZZZZ!
Y3[!K1,G$')F!0C\C!+)!1'C!2$,%(C!MP??C!#*$2++.-3E(!]!R6*&G'13.([!
7-'.'13.(!13.!7-'.'-5+!61G-)1)(N!MPPA!<&3+!?XU?@N!>$^+,13F!;HC!
J8QYF!D$'&,+!_`YC!RC<C!13.!<+((-+!QC!a&-33+:!J1)&*1'!8+($&*2+(!
8+(+1*26!\-G*1*:F!\$E13F!b)16F!bR4C!
?R1,&+'!=C!;20$''+:F!=+%1*),+3)!$5!43-,1'!13.!813E+!R2-+32+(F!
;$3)131!R)1)+!b3-D+*(-):U>$^+,13F!;H!
M=13! >C! H:+*(! F! K-'.'-5+! >-$'$E-()F! V1''1)-3! J1)-$31'! W$*+()F!
V1*.-3+*!813E+*!=-()*-2)F!V1*.-3+*F!;H!
c>$9! WC! R$7+''! =+%1*),+3)! $5! 43-,1'! 13.! 813E+! R2-+32+(F!
;$3)131!R)1)+!b3-D+*(-):U>$^+,13F!;H!
!
>+1D+*!2*+1)+!.-()&*G132+(!-3!1(%+3!()13.(!G:!2&))-3E!.$73!
)6+! $D+*()$*:C!H6-(! (%+2-+(! &(&1'':! *+(%$3.(! G:! -32*+1(-3E!
)6+!%*$.&2)-$3!$5!D+E+)1)-D+!()+,(F!$*!*1,+)(C!>+1D+*!&)-'-^+!
1(%+3! 1(! 1! 5$$.! ($&*2+! 13.! 1(! 2$3()*&2)-$3! ,1)+*-1'! 5$*!
.1,(!13.!'$.E+(C!=1,(!-,%$&3.!71)+*!76-26!%*$,$)+(!)6+!
E*$7)6! $5! 7$$.:! %'13)(F! -32'&.-3E! 1(%+3C! >+1D+*! $5)+3!
.+%'+)+!)6+-*!5$$.!*+($&*2+(!13.!2$3(+d&+3)':!.-(%+*(+!)$!1!
.-55+*+3)! (+E,+3)! $5! )6+! ()*+1,C! Y3! )6+! 1G(+32+! $5! G+1D+*F!
*1,+)(! ,1:! G+! 1G'+! )$! E*$7! -3)$! ,1)&*+! ()+,(C! 8+2+3)!
(&*D+:(! "R,-)6! MPPB! &3%&G/! -3.-21)+! G+1D+*! 1*+! D-*)&1'':!
3$3+e-()+3)! -3! 1(%+3! *-%1*-13! 2$,,&3-)-+(! 12*$((! )6+!
JIK8F!1')6$&E6!6-()$*-21'':! )6+:!7+*+!1G&3.13)! "K1**+3!
?@MS/C! 0&**+3)':F! Q1E'+! 0*++9! -(! )6+! $3':! 1*+1! $3! )6+!
JIK8!)61)!61(!)6+!$32+!2$,,$3!+2$'$E-21'!1((+,G'1E+!$5!
G+1D+*F! 1(%+3F! 13.! +'9C! H6-(! &3-d&+! 1*+1! %*+(+3)(! 13!
$%%$*)&3-):! )$! ()&.:! 6$7! 1(%+3! ()13.(! *+(%$3.! )$! G+1D+*!
.-()&*G132+!-3!*-%1*-13!1*+1(!7-)6!6-E6!&3E&'1)+!.+3(-)-+(C!!
!
K1**+3! "?@MS/! 13.! <$31(! "?@BB/! (%+2&'1)+.! )61)! 1(%+3!
()13.(!,-E6)!*+2$D+*!MP!)$!cP!:+1*(!15)+*!G+1D+*!.-()&*G132+!
$3!)6+!JIK8C!4')6$&E6!1(%+3!()13.(!61D+!$3':!G++3!5*++!
$5! G+1D+*! 12)-D-)-+(! 5$*! 3$! ,$*+! )613! ??! :+1*(! -3! Q1E'+!
0*++9F!5-3.-3E(!5*$,!)6-(!%*$f+2)!7-''!6+'%!,131E+*(!%*+.-2)!
)6+! '$3EU)+*,! +55+2)(! $5! G+1D+*! $3! 1(%+3! &3.+*! 2&**+3)!
2$3.-)-$3!$3!)6+!JIK8C!H6+(+!-3(-E6)(F! -3!)&*3F!,1:!6+'%!
+e%'1-3!)6+!$D+*1*26-3E!+2$'$E-21'!%*$2+((+(!1)!7$*9!$3!)6-(!
-,%$*)13)!&3E&'1)+!7-3)+*!*13E+C!!!!
!
Y3! )6-(! ()&.:!7+! +D1'&1)+.! )6+! 2$3.-)-$3! $5! 1(%+3! *-%1*-13!
()13.(! -3! Q1E'+! 0*++9! ?B! :+1*(! 5$''$7-3E! G+1D+*!
*+-3)*$.&2)-$3C! K+! -3D+()-E1)+.! -5! G+1D+*! 7+*+! 1G'+! )$!
()-,&'1)+! D+E+)1)-D+! E*$7)6! -3! )6+(+! ()13.(! )6*$&E6!
$D+*()$*:!2&))-3E!13.! )6+!2*+1)-$3!$5!71)+*! -,%$&3.,+3)(C!
Y3!1..-)-$3F!7+!-3D+()-E1)+.!)6+!%$)+3)-1'!5$*!3+7!(%*$&)(!)$!
(&*D-D+! 6+*G-D$*:! '$3E! +3$&E6! )$! E*$7! -3)$! )6+! $D+*()$*:!
E-D+3! 2&**+3)! &3E&'1)+! .+3(-)-+(C! T&*! $Gf+2)-D+! 71(! )$!
.+)+*,-3+!-5!1(%+3!7+*+!1G'+!)$!%*$.&2+!+3$&E6!*+2*&-),+3)!
()+,(!)$!(&()1-3!)6+!()13.!15)+*!.-()&*G132+!13.!-5!&3E&'1)+!
6+*G-D$*:! 71(! -35'&+32-3E! 1(%+3! *+2$D+*:! 15)+*! G+1D+*!
.-()&*G132+C!!
*
.BI:5*.GBJ*
!
Q1E'+!0*++9!-(!'$21)+.!g!9,!3$*)6+1()!$5!V1*.-3+*F!;$3)131C!!
Y)! -(!1!(+2$3.!$*.+*!()*+1,F!7-)6!1!X!%+*2+3)!$D+*1''!('$%+C!
H6+! 8$(E+3! 2'1((-5-21)-$3! 5$*! )6-(! ()*+1,! -(! 13! 4gCH6-(!
2'1((-5-21)-$3! -3.-21)+(! )6+! ()*+1,! 61(! 1! ,$.+*1)+! ('$%+F!
,$.+*1)+! (-3&$(-):F! 13.! E*1D+'':! (&G()*1)+! "8$(E+3! 13.!
71
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!61(U47! HPPdb.! l$U1:! +,44?! K('=:! 15)'! T$@(4! +,44?! $)! )34!
5',)34,5! 45A! 'K! )34! A,$15$@4! $5A! &4$U4,! $2)1U1)7! '5! )31:!
),1&J)$,7!=$:! 152(JA4A! 15! )31:!:)JA7.! !R34! !4(4U$)1'5!'K! )34!
\O?%! :),4$%! ,4$23! =4! :)JA14A! ,$5@4:! K,'%! HMGG%! )'!
FHGG%.! D:E45*! =1(('=*! :4A@4:! $5A! @,$::4:! $,4! )34! %$15!
U4@4)$)1U4! 2'%E'545):! =1)3! 15)4,OA1:E4,:4A! T5@4(%$5!
:E,J24! aF-</'+ /(6/&2'((--b! =1)315! )34! ,1E$,1$5! $,4$! 'K!
T$@(4! +,44?.! R34! A'%15$5)! =1(('=! :E4214:! 15! )34! T$@(4!
+,44?! A,$15$@4! 15! ',A4,! 'K! $&J5A$524! $,4*! >4&&! =1(('=!
a!'&-Q+ %/%%-'('b*! 8474,]:! =1(('=! a!'&-Q+ 6/4/#-'('b*! $5A!
:$5A&$,! =1(('=! a!'&-Q+ /Q-6$'b.! j)34,! 2'%%'5! =''A7!
:E4214:! 152(JA4"! %'J5)$15! $(A4,! a1&($*+ -(<'('b*!
23'?4234,,7! aF#$($*+ ;-#6-(-'('b*! $5A! :4,U124&4,,7!
a12/&'(<"-/#+ '&(-.5&-'b.! ZE($5AO:$@4&,J:3! @,$::($5A:!
:J,,'J5A! )34! E4,1%4)4,! 'K! )34! ,1E$,1$5! $,4$! $5A! $,4!
A'%15$)4A!&7!&(J4&J523!=34$)@,$::!a16#5?4#5(+*?-<'0$2b*!
VA$3'!K4:2J4!aK/*0$<'+-)'"5/(*-*b*!#7'%15@!&1@!:$@4&,J:3!
a1#0/2-*-'+0#-)/(0'0'!::E.!,452-(6/(*-*b!$5A!%'J5)$15!&1@!
:$@4&,J:3!a1#0/2-*-'+0#-)/(0'0'!:EE.!;'*/4'('b.!!
!
SPNRQT!(
!
>4$U4,!$2)1U1)7!)3,'J@3'J)!T$@(4!+,44?!K',!)34!($:)!H\!74$,:!
=$:! 1A45)1K14A! &7! J:15@! )34! Z696! 31:)',12$(! 15U45)',7.!
>42$J:4! &4$U4,! )45A! )'! %'U4! $K)4,! $! :1)4! 1:! A4E(4)4A! 'K!
=''A7! U4@4)$)1'5*! =4! =4,4! $&(4! )'! J:4! '22JE$527! A$)$!
K,'%! )34! Z696! 15U45)',7! )'! A4)4,%154! 3'=! ('5@! 1)! )$?4:!
$:E45! $5A! ')34,! =''A7! E($5):! )'! ,42'U4,! K,'%! &4$U4,!
A1:)J,&$524.!R'! K$21(1)$)4! $5$(7:1:*! :1)4:!=4,4! @,'JE4A! 15)'!
)3,44!2$)4@',14:"! $2)1U4*! $&$5A'54A*!$5A!2'5),'(! :1)4:.!91U4!
2'5),'(!:1)4:!awHG!E4,245)!&4$U4,!J:4!'5!=''A7!E($5):b!=4,4!
1A45)1K14A! )3,'J@3'J)! )31:! :),4$%! ,4$23.! R=45)7O)='! ')34,!
:1)4:! =4,4! 1A45)1K14A! $:! 3$U15@! E$:)! ',! E,4:45)! &4$U4,!
$2)1U1)7.! D2)1U4! :1)4:! 3$A! &4$U4,! E,4:45)! =1)315! )34! ($:)! H!
74$,.! V5$2)1U4! :1)4:! =4,4! 1A45)1K14A! $:! 3$U15@! E$:)! &4$U4,!
$2)1U1)7*!&J)!)34!:1)4:!3$U4!&445!$&$5A'54A!K',!%',4!)3$5!H!
74$,.! 61`! $2)1U4! $5A! Hd! $&$5A'54A! :1)4:!=4,4! 1A45)1K14A.! V!
KJ,)34,!2($::1K14A!)34!$&$5A'54A!:1)4:!15)'![!2$)4@',14:"!H!)'!
[! a(! t! Nb*! c! )'! d! a(! t! cb! $5A! N! )'! HH! a(! t! \b! 74$,:! :1524!
$&$5A'5%45).! R34! A1U1:1'5! 15)'! [O74$,! 152,4%45):! =$:!
&$:4A! '5! $! E,4U1'J:! :)JA7! )3$)! ,4E',)4A!%$g',! 23$5@4:! 15!
=''A7! E($5):! [! 74$,:! $K)4,! &4$U4,! $&$5A'5%45)! al'5?',!
$5A!9,74((!HPPPb.!!
!
V5! )34! :J%%4,!'K!FGG\*!=''A7!U4@4)$)1'5!=$:! :$%E(4A!$)!
4$23! :1)4! &7! 4:)$&(1:315@! [GOH%F! E('):! '5! %J()1E(4! (154!
),$5:42):!=1)315! $:E45! :)$5A:! $5A!=4,4! A1:),1&J)4A! :'! )347!
E,'E',)1'5$)4(7! ,4E,4:45)4A! 4$23! :)$5A.! D((! =''A7!
U4@4)$)1'5! 15! 4$23!E(')!=$:! 1A45)1K14A! )'! )34! :E4214:! (4U4(.!
D:E45! :)4%:! =4,4! 2($::1K14A! 15)'! A1KK4,45)! &$:$(! A1$%4)4,!
2($::4:! &$:4A! '5! )341,! A1$%4)4,! $)! [G2%! aC'35:'5! $5A!
S$1%$5!HPPGb.!l1$%4)4,!=$:!%4$:J,4A!$)![G2%!,$)34,!)3$)!
)34!2'5U45)1'5$(!^A1$%4)4,!$)!&,4$:)!341@3)_!al>L!A4K154A!
$:!H.[N%b!&42$J:4!)34!%$g',1)7!'K!$:E45!:)4%:!15!A1:)J,&4A!
:1)4:! =4,4! ,$%4):! w! F%! 15! 341@3).! R34! A1$%4)4,! 2($::4:!
=4,4"!:E,'J)!G!)'!H2%*!:$E(15@!H!)'!F2%*!E'(4!F!)'!HF.\2%*!
$5A!%$)J,4!xHF.\! aL$55!$5A! C45:45!HPMNb.!T$23!A1$%4)4,!
2($::! ,4E,4:45):! $! A1KK4,45)! $@4! 2($::! 'K! $:E45! :)4%:.! R34!
2'%E':1)1'5! 'K! A1$%4)4,! 2($::4:! $)! 4$23! :1)4! @$U4! $!
A1:),1&J)1'5! 'K! $@4! 2($::4:.! D:E45! :)4%! A45:1)7! $5A! :)4%!
A45:1)7! K',! 4$23! A1$%4)4,! 2($::! =$:! A4,1U4A! $)! 4$23! :1)4!
K,'%! )31:! 15K',%$)1'5.!Z5@J($)4!J:4!=$:! $(:'! ,42',A4A! K',!
$:E45!,$%4):!15!4$23![G!)'!H%F!E(')!AJ,15@!)34!:$%E(15@!'K!
)34! (154! ),$5:42):.! Z5@J($)4! J:4! =$:! A4K154A! $:! )34!
E4,245)$@4! 'K! &,$5234:! '5! $! ,$%4)! ,4%'U4A! &7! J5@J($)4:!
=1)315!)34!2J,,45)!74$,.!
!
V5! )34! :J%%4,! 'K! FGGd*! %J()1E(4! &4()! ),$5:42):! =4,4!
4:)$&(1:34A! $)! 4$23! :1)4!=1)3! $! :$%E(4! $,4$! 4hJ$(15@! dG%F!
=1)315!4$23!:)$5A.!R34!&4()!),$5:42):!=4,4!($1A!'J)!:1%1($,(7!
)'! )34! (154! ),$5:42):! J:4A! 15! FGG\! $5A! K'(('=4A! )34!
E,'24AJ,4:! J:4A! &7! 0$7! aHPPGb.! #4! J:4A! )34:4! &4()!
),$5:42):! E,1%$,1(7! )'! $::4::! )34! 341@3)! 'K! $:E45! :)4%:! )'!
A4)4,%154! 1K! ,$%4):!=4,4! ,42'U4,15@! $5A! @,'=15@! 15)'! )34!
'U4,:)',7!$K)4,!&4$U4,!A1:)J,&$524.!9',!,$%4):!)'!@,'=!15)'!
)34! 'U4,:)',7! )347! 3$A! )'! 4:2$E4! )34! 4KK42):! 'K! J5@J($)4!
&,'=:15@.! T(?! $,4! $&(4! )'! &,'=:4! $&'U4! F%! a041@(47! $5A!
')34,:! FGGFb.! L'=4U4,*! )34! &,'=:15@! Q'54! 'K! %':)!
J5@J($)4:! 1:! wF%! 15! 341@3)*! $5A! 1K! )34! )4,%15$(! (4$A4,!
4`244A:!)31:!341@3)*!)34!:)4%!%$7!3$U4!4:2$E4A!%':)!4KK42):!
'K!&,'=:15@!a0$7!HPPGb.!!
!
R34! (154! ),$5:42):! :$%E(4A! 15! FGG\! A1A! 5')! )$?4! 15)'!
2'5:1A4,$)1'5! )34! 341@3)! 'K! $:E45! :)4%:*! )34,4K',4! )31:!
%4)3'A!=$:!$AA4A.!V!2$)4@',1Q4A!$((!$:E45!:)4%:!'5!)34!&4()!
),$5:42):! 15)'! 341@3)fl>L! :1Q4O2($::4:.! R34! 341@3)fl>L!
:1Q4O2($::! 2$)4@',14:! =4,4! :E,'J):*! :$E(15@:*! ,42,J1)%45)!
E'(4:*!5'5O,42,J1)%45)!E'(4:!$5A!%$)J,4!),44:.!6E,'J):!=4,4!
1A45)1K14A! $:! :)4%! wH%! 15! 341@3)! =34,4$:! :$E(15@:! $,4!
&4)=445! H! $5A! F%! 15! 341@3)! aL$55! $5A! C45:45! HPMNb.!
<42,J1)%45)! E'(4:! =4,4! 1A45)1K14A! $:! $:E45! :)4%:! xF%! 15!
341@3)! $5A! 3$U4! $!l>L! (4::! )3$5! \2%! a0$7! HPPG/!>$,)':!
$5A!')34,:!HPPHb.!S'5O,42,J1)%45)!E'(4:!=4,4!1A45)1K14A!$:!
$:E45!:)4%:!xF%!15!341@3)!=1)3!$!l>L!&4)=445!d!)'!P2%.!
VK!$!:)4%!3$:!,4$234A!)34!5'5O,42,J1)%45)!E'(4!2,1)4,1$!1)!1:!
(1?4(7! )3$)! 1)! 1:! 15! )34! 'U4,:)',7! $5A! 1:! 5')! 2'5:1A4,! $!
,42,J1)%45)! :)4%.!;$)J,4! ),44:!=4,4!xF%! 15!341@3)!=1)3! $!
l>L!xP2%.!<42,J1)%45)! ,4K4,:! )'! )34! E,'24::! 'K! 7'J5@4,!
:)4%:! ,4E($215@! %$)J,4! :)4%:.! #4! 4`$%154A! $:E45!
341@3)fl>L!:1Q4O2($::4:!)'!A4)4,%154!1K!:)4%:!=4,4!$&(4!)'!
,42'U4,!$K)4,!&4$U4,!A1:)J,&$524.!VK!$:E45!:)4%:!,4$234A!)34!
,42,J1)%45)! E'(4! 2,1)4,1$! axF%! 15! 341@3)! $5A! w\2%!l>Lb!
)345! =4! A4)4,%154A! )3$)! ,42,J1)%45)! =$:! '22J,,15@.!
6)4@4%$5]:!aHP\cb!$5$(7:1:!'K!$:E45!:)4%!@,'=)3!:J@@4:):!
)3$)! 1)!='J(A!)$?4!wd!74$,:! )'!$2314U4!)34!,42,J1)%45)!E'(4!
2,1)4,1$.!!
2008 Shrublands Proceedings 60 NREI XVI
72
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!DSjWD! K',! J54hJ$(! :$%E(4! :1Q4:! =$:! J:4A! )'! )4:)! K',!
A1KK4,4524:! 15! $:E45! A45:1)7*! [G2%!A1$%4)4,! 2($::! A45:1)7*!
341@3)fl>L! :1Q4O2($::! A45:1)7*! $5A! J5@J($)4! J:4! $%'5@!
2'5),'(!:1)4:*!$2)1U4!:1)4:*!:1)4:!15$2)1U4!K',!H!)'![!74$,:*!:1)4:!
15$2)1U4!K',!c!)'!d!74$,:*!$5A!:1)4:!15$2)1U4!K',!N!)'!HH!74$,:!
al4U',4! $5A! B42?! FGGH*! 6D6! P.Hb.! D! lJ52$5! %J()1E(4!
2'%E$,1:'5! E,'24AJ,4!=$:! 2'%E(4)4A! K',! 4$23! U$,1$&(4! )'!
$::4::!3'=!4$23!),4$)%45)!A1KK4,4A!K,'%!'54!$5')34,.!T$23!
U$,1$&(4! =$:! )4:)4A! K',! 5',%$(1)7! J:15@! )34! 63$E1,'O#1(?!
E,'24AJ,4! al]D@':)15'! $5A! ')34,:! HPPGb.!D((! ,4:J():!=4,4!
2'5:1A4,4A!:1@51K12$5)!$)!$!G.G\!?!(4U4(.!!
!
HP!YVN!(
!
D2)1U4! :1)4:! $5A! :1)4:! 15$2)1U4! K',! H! )'! [! 74$,:! 3$A! )34!
31@34:)! $:E45! :)4%! A45:1)14:! =345! 2'%E$,4A! )'! $((! ')34,!
:1)4:*!=1)3!F.N!$5A!F.d!:)4%:f%F!,4:E42)1U4(7!a)$&(4!Hb.!R34!
[G2%! A1$%4)4,! 2($::! A45:1)14:! A1KK4,4A! &4)=445! )34!
),4$)%45):! 15! )34! :E,'J)*! :$E(15@! $5A! %$)J,4! 2$)4@',14:!
a)$&(4! Hb.! 6E,'J)! A45:1)14:!=4,4! 31@34:)! 15! $2)1U4! :1)4:! $5A!
:1)4:! $&$5A'54A! K',! H! )'! [! 74$,:.! 61%1($,(7*! )34! :$E(15@!
A45:1)14:! =4,4! @,4$)4:)! K',! )34! $2)1U4! :1)4:! $5A! :1)4:!
$&$5A'54A! K',! H! )'! [! 74$,:.! R34! [G2%! A1$%4)4,! 2($::!
A45:1)14:!A1A!5')!A1KK4,!K',!)34!E'(4!2$)4@',7!$2,'::!$((!:1)4:.!
;$)J,4!:)4%!A45:1)7!=$:!('=4:)!K',!)34!:1)4:!$&$5A'54A!K',!
c!)'!d!74$,:!a)$&(4!Hb.!!
!
l1:),1&J)1'5! 'K! $:E45! 15! 341@3)fl>L! :1Q4O2($::! A45:1)14:!
=$:! 5')! A1KK4,45)! $%'5@! )34! ),4$)%45):*! 4`24E)! K',! )34!
:E,'J)! 2$)4@',7! a)$&(4! Fb.! 6E,'J)! A45:1)7! =$:! @,4$)4:)! K',!
:1)4:!$&$5A'54A!K',!H! )'![!74$,:!$5A!=$:!A1KK4,45)! )3$5!$((!
'K! )34! ),4$)%45):! 4`24E)! )34! $2)1U4! :1)4:.! 6E,'J)! A45:1)14:!
A1A! 5')! A1KK4,! K',! $2)1U4! :1)4:*! :1)4:! $&$5A'54A! K',! c! )'! d!
74$,:*! :1)4:!$&$5A'54A! K',!N! )'!HH!74$,:*! $5A!2'5),'(! :1)4:.!
Z5@J($)4! J:4! 'K! :E,'J):! =$:! @,4$)4:)! 15! )34! 2'5),'(! :1)4:!
$U4,$@15@! dH! E4,245).! Z5@J($)4! &,'=:15@! '5! :$E(15@:!=$:!
%',4!15)45:4!15!2'5),'(!:1)4:!$5A!:1)4:!$&$5A'54A!K',!N!)'!HH!
74$,:! )3$5! 15! ')34,! ),4$)%45):*! =1)3! dP! $5A! \c! E4,245)!
,4:E42)KJ((7.!R34!$2)1U4!:1)4:!$5A!:1)4:!$&$5A'54A!K',!c!)'!d!
74$,:!3$A!)34!('=4:)!:$E(15@!J:4!&7!J5@J($)4:.!
!
T:!)Y!!:QA(
!
D:E45! :)$5A:! 15! T$@(4! +,44?! E,'AJ24A! ($,@4! $%'J5):! 'K!
,$%4):!$K)4,!&4$U4,!A1:)J,&$524*!&J)!,4:),12)4A!,$%4)!@,'=)3!
$5A! A42,4$:4A! ,$%4)! A45:1)7! 'U4,! )1%4! :J@@4:):! :'%4!
(1%1)15@! K$2)',! 1:! E,4U45)15@! ,42'U4,7.! L1@3! A45:1)14:! 'K!
$:E45!:E,'J):!$5A!:$E(15@:!=4,4!'&:4,U4A!15!$2)1U4!:1)4:!$5A!
15! :1)4:!$&$5A'54A! K',!H! )'![!74$,:! a)$&(4!Hb.!L'=4U4,*!&7!
)34! K'J,)3! 74$,! $K)4,! &4$U4,! $&$5A'5%45)*! :E,'J)! $5A!
:$E(15@! A45:1)14:! 3$A! A42,4$:4A! $5A! =4,4! :1%1($,! )'! 5'5O
A1:)J,&4A! :1)4:.! DAA1)1'5$((7*! $:E45! 2'3',):! :)1%J($)4A! &7!
&4$U4,!2J))15@!A1A!5')!@,$AJ$)4!15)'!($,@4,!:1Q4O2($::4:.!R34!
$U4,$@4!5J%&4,!'K!&,$5234:!&,'=:4A!&7!J5@J($)4:!K',!4$23!
$:E45! :E,'J)! $5A! :$E(15@! =$:! ?cG! E4,245)! $('5@! T$@(4!
+,44?.! R31:! $%'J5)! 'K! J:4! 3$:! E,4U45)4A! %':)! $:E45!
:J2?4,:!K,'%!4:2$E15@!)34!&,'=:4!Q'54!axF%b!$5A!@,'=15@!
15)'! )34! 'U4,:)',7.! >4$U4,! ,4%'U4A! %':)! 'K! )34! 4`1:)15@!
%$)J,4! :)4%:! 15! )34! A1:)J,&4A! :1)4:! $5A! )34! :J2?4,:!
:)1%J($)4A!&7!)31:!A1:)J,&$524!3$U4!5')!&445!$&(4!)'!,4E($24!
)34%!J5A4,!2J,,45)!J5@J($)4!J:4.!!
!
D:E45! :)$5A:! 2$5! &4! :)1%J($)4A! )'! E,'AJ24! $AA1)1'5$(!
,$%4):! U1$! )34! ,4%'U$(! 'K! 4`1:)15@! :)4%:! &7! &4$U4,.!
V52,4$:4A! $:4`J$(! ,4E,'AJ2)1'5! 2$5! E,'U1A4! )34! 5424::$,7!
:)4%! ,42,J1)%45)! )'! 45:J,4! :)$5A! ('5@4U1)7.!L'=4U4,*! )31:!
E,'24::! '&U1'J:(7! ,4hJ1,4:! )34! E,4:4524! 'K! &4$U4,*! 3$&1)$)!
)'!:J:)$15!)341,!$2)1U1)14:*!$5A!:JKK12145)!$:E45!:)$5A!U1@',!)'!
E,'AJ24! 54=! :E,'J):.! 81U45! )34:4! 2$U4$):*! )34! ,'(4! 'K!
&4$U4,!15!$:E45!:)$5A!,4:)',$)1'5!'5!)34!Sn#<!1:!2J,,45)(7!
(1%1)4A! $5A! )34! KJ)J,4! 1:! J524,)$15.! R34! 4KK',):! $)! ,4O
4:)$&(1:3%45)!=4!%'51)',4A!$2)J$((7!$224(4,$)4A!)34!A42(154!
15!%$)J,4!$:E45!2'U4,.!
(
N+/I$(@Z+'%E$,1:'5H!'K!A1$%4)4,!2($::!A45:1)14:F!15!2'5),'(!:1)4:*!$2)1U4!:1)4:*!$5A!:1)4:!$&$5A'54A!K',!HO[*!cOd*!$5A!NOHH!
74$,:!15!T$@(4!+,44?*!;'5)$5$.!
a+%+I(
T*+<$&$0()I+%%(
W%&$<%b<>X(
),-&0,I(
W'(](EX(
.1&*6$(
W'(](BX(
./+-',-$'(
@DF(`$+0%(W'(](GX(
./+-',-$'(
[DB(`$+0%(W'(]([X(
./+-',-$'(
GD@@(`$+0%(W'(](EX(
6E,'J)! G.[F$! H.[\&! H.FP&! G.Fd$! G.F[$!
6$E(15@! G.[[$! G.P[&! G.P&! G.cd$! G.[c$!
B'(4! G.H[! G.[d! G.c! G.[d! G.[N!
;$)J,4! G.HN$! G.Gc$! G.GN$! G.GH&! G.GN&!
R')$(!6)4%!l45:1)7! G.P\$! F.N&! F.d&! H.GP$! H.GH$!
Hl1KK4,45)!:JE4,:2,1E):!a$!$5A!&b!=1)315!4$23!,'=!,4E,4:45)!:1@51K12$5)!A1KK4,4524:!aF+w!G.G\b.!
Fl45:1)14:!2$(2J($)4A!K,'%![GOH%F!E('):!E4,!:1)4.!
2008 Shrublands Proceedings 61 NREI XVI
73
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!N+/I$(>Z)'%E$,1:'5H!'K!$:E45!341@3)fl>L!:1Q4O2($::!A45:1)14:F!15!2'5),'(!:1)4:*!$2)1U4!:1)4:*!$5A!:1)4:!$&$5A'54A!K',!HO[*!cO
d*!$5A!NOHH!74$,:!15!T$@(4!+,44?*!;'5)$5$.!
R$*#8&bTaR(
!*c$D1I+%%(W%&$<%b<>X(
),-&0,I(
W'(](EX(
.1&*6$(
W'(](BX(
:-+1&*6$(
@DF(`$+0%(W'(](GX(
:-+1&*6$(
[DB(`$+0%(W'(]([X(
:-+1&*6$(
GD@@(`$+0%(W'(](EX(
6E,'J)! G.[H$! H.[H$&! H.N\&! G.FP$! G.Hc$!
6$E(15@! G.HN! G.c\! G.NF! G.H\! G.H\!
<42,J1)%45)!B'(4! G.Hc! G.HM! G.Gc! G.Hc! G.H\!
S'5O,42,J1)%45)!B'(4! G.GH! G.GH! G! G! G!
;$)J,4! G.GP! G.GH! G! G! G.G\!
Hl1KK4,45)!:JE4,:2,1E):!a$!$5A!&b!=1)315!4$23!,'=!,4E,4:45)!:1@51K12$5)!A1KK4,4524:!aF+w!G.G\b.!
Fl45:1)14:!2$(2J($)4A!K,'%!dG%F!&4()!),$5:42)!E4,!:1)4.!
(
(
HP9PHPA)P!(
!
>$,)':*!l.-.*!;J4@@(4,*!#.9.*!+$%E&4((*!<.>.!HPPH.!<4@454,$)1'5!'K!$:E45!
!!'5!&J,54A!:1)4:!15!=4:)4,5!#7'%15@.!Z6lD*!9',4:)!64,U124!VSROccM.!
!!V5)4,%'J5)$15!9',4:)!$5A!<$5@4!T`E4,1%45)!6)$)1'5*!j@A45*!ZR.!
l]D@':)15'*!<.>.*!>$5@(4,*!D.*!l]D@':)15'!C,.*!<.>.!HPPG.!D!:J@@4:)1'5!K',!
!!J:15@!E'=4,KJ(!$5A!15K',%$)1U4!)4:):!'K!5',%$(1)7.!R34!D%4,12$5!!
!!6)$)1:)12$5.!cc"[HdO[FH.!!
l4>7(4*!S.W.!HPM\.!#1(A(1K4.!D:E45"!T2'('@7!$5A!;$5$@4%45)!15!)34!!
!!#4:)4,5!Z51)4A!6)$)4:*!4A1)4A!&7!S.W.!l4>7(4!$5A!<.B.!#15'?J,.!Z6!!
!!9',4:)!64,U124*!8454,$(!R423512$(!<4E',)!<;OHHP.!H[\OH\F.!!!
l4U',4*!C.-.*!B42?*!<.!FGGH.!6)$)1:)12:"!R34!4`E(',$)1'5!$5A!$5$(7:1:!'K!A$)$.!
!!lJ`&J,7*!B$21K12!8,'U4*!+D.!!!
l'5?',*!S.R.*!9,7`4((*!C.;.!HPPP.!V%E$2)!'K!&4$U4,!K',$@15@!'5!:),J2)J,4!'K!
!!('=($5A!&',4$(!K',4:):!'K!D(@'5hJ15!B,'U1521$(!B$,?*!j5)$,1'.!9',4:)!!
!!T2'('@7!$5A!;$5$@4%45).!HHM"M[OPF.!
8$(($)15!S$)1'5$(!9',4:).!HPMN.!9',4:)!B($5.!Z6lD!9',4:)!64,U124!>'Q4%$5*!
!!;R.!
L$55*!#.C.*!C45:45*!;.T.HPMN.!T2':7:)4%!+($::1K12$)1'5!L$5A!&''?.!!
!!Z6lD!96!T2'A$)$!;4)3'A:.!96L!HFfMN!<OH!6ZBB!H.!!
L'J:)'5*!l.>.!HPMF.!R34!S',)34,5!n4(('=:)'54!T(?*!T2'('@7!$5A!!
!!;$5$@4%45).!;$2%1(($5*!S.n.!
C'35:'5*!+.!D.*!S$1%$5*!<.C.!HPPG.!>,'=:4!:4(42)1'5!&7!&4$U4,"!4KK42):!'5!!
!!,1E$,1$5!K',4:)!2'%E':1)1'5.!C'J,5$(!'K!9',4:)!<4:4$,23.!FG"HG[dOHGc[.!
C'5$:*!<.C.!HP\\.!D!B'EJ($)1'5!$5A!T2'('@12$(!6)JA7!'K!)34!>4$U4,!a3'*05#+
++<'(')/(*-*b!'K!n4(('=:)'54!S$)1'5$(!B$,?.!;.6.!R34:1:*!Z51U4,:1)7!'K!
!!VA$3'.!!!
C'54:*!C.<.*!l4>7(4*!S.W.!HPM\.!;',E3'('@7.!D:E45"!T2'('@7!$5A!!
!!;$5$@4%45)!15!)34!#4:)4,5!Z51)4A!6)$)4:*!4A1)4A!&7!S.W.!l4>7(4!$5A!<.B.!!
!!#15'?J,.!Z6!9',4:)!64,U124*!8454,$(!R423512$(!<4E',)!<;OHHP.!HHOHM.!!!!
0$7*!+.T.!HPPG.!n4(('=:)'54]:!S',)34,5!T(?!L4,A"!D!2,1)12$(!TU$(J$)1'5!'K!!
!!)34!^S$)J,$(O<4@J($)1'5_!B$,$A1@%.!B3.l.!l1::4,)$)1'5.!Z)$3!6)$)4!!
!!Z51U4,:1)7*!-'@$5.!
041@(47*!<.>.*!9,1:15$*!;.<.*!9$@4,*!+.#.!FGGF.!D::4::15@!&,'=:4!),45A!$)!!
!!)34!($5A:2$E4!(4U4(!B$,)!j54"!B,4(1%15$,7!:)4E:!$5A!K14(A!:J,U47.!!
!!<$5@4($5A.!Fc"FMO[[.!!!
S$)1'5$(!<4:4$,23!+'J521(.!FGGF.!+'52(J:1'5:!$5A!,42'%%45A$)1'5:.!!
!!T2'('@12$(!A75$%12:!'K!n4(('=:)'54]:!5',)34,5!,$5@4.!S$)1'5$(!D2$A4%7!
!!'K!B,4::*!#$:315@)'5*!l.+..!HFGOH[N.!!
<':@45*!l.*!61(U47*!L.-.!HPPd.!DEE(14A!<1U4,!;',E3'('@7.!#1(A($5A!!
!!L7A,'('@7.!B$@':$!6E,15@:*!+j.!
6%1)3*!l.#.!FGG\.!Z5EJ&(1:34A.!D4,1$(!>4$U4,!6J,U47!'K!!n4(('=:)'54!!
!!S$)1'5$(!B$,?.!S$)1'5$(!B$,?!64,U124!#1(A(1K4!>1'('@1:).!!!
6).!C'35*!<.D.!HPP\.!D:E45!6)$5A!<42,J1)%45)!$5A!Z5@J($)4!V%E$2):.!;.6.!!
!!R34:1:*!Z51U4,:1)7!'K!;'5)$5$.!;1::'J($*!;R.!!
6)4@%$5*!-.+.!HP\c.!B,'AJ2)1'5!$5A!J)1(1Q$)1'5!'K!$:E45!&7!&4$U4,.!C'J,5$(!!
!!'K!#1(A(1K4!;$5$@4%45).!HM"![cMO[\M.!
#$,,45*!T.<.!HPFd.!D!6)JA7!'K!>4$U4,!15!)34!n$527!<4@1'5!'K!!!
!!n4(('=:)'54!S$)1'5$(!B$,?.!<'':4U4()!#1(A(1K4!D55J$(.!H"HOHPH.!
!
!
!
!
!
!
!
!
!
(
(
(
(
(
(
(
(
(
(
2008 Shrublands Proceedings 62 NREI XVI
74
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!!"#$%&'()*+%,-#".$/0"(($&-1$/2$(341($/.4/564,4#-6",/!-.$/7)"&"6.$&-(.-6(/
/
8"&9/:;/<-,,-"=(>?/@)4="(/A;/@)'&4BC?/D-1#$&/E;/0"-#$F?//
G11/A;/H-,IJ?/"1I/K$11$.)/D;/D$&4BL/
!
!"#$%!&$'
'
!"#$%&#'(#)(*+#,#-&+.,(/&%*/(./(0#'&%#1&'-(.'"(0.'.-*0*'%(2'&%/(
34( .( 5.1&*%4( #)( ,.'"( 2/*1/( 6./( $1#0$%*"( "&/+2//&#'( #)( %6*&1(
3*'*)&%/()#1(7&,",&)*(6.3&%.%(0.'.-*0*'%8(9*'/&%4(.'"(#++211*'+*(
#)( /6123:/%*$$*( $.//*1&'*/( .1*( #)%*'( 1*,.%*"( %#( ;*4( 6.3&%.%(
+6.1.+%*1&/%&+/( /2+6( ./( $,.'%( /$*+&*/( +#0$#/&%&#'<( +#5*1<( .'"(
/%12+%21*8(='%&,( 1*+*'%,4<( *+#,#-&+.,( /&%*/(6.5*('#%(3**'( %*/%*"(./(
2'&%/( )#1( 0#'&%#1&'-( .'"( 0.'.-*0*'%( #)( $.//*1&'*/8( >*(
+#'"2+%*"( .( /%2"4( &0$,*0*'%&'-( *+#,#-&+.,( /&%*/( ./(0.'.-*0*'%(
2'&%/( .'"( 2/*"( $.//*1&'*/( ./( &'"&+.%#1/( #)( $#%*'%&.,( 2/*( #)( %6*/*(
/&%*/8(?+#,#-&+.,(/&%*(+6.1.+%*1&/%&+/(.'"(%61**(/.-*312/6:#3,&-.%*(
$.//*1&'*/(7*1*(@2.'%&)&*"(#'(*+#,#-&+.,(/&%*/(.%(.'"('*.1(A1#7'/(
B.1;(C.%&#'.,(>&,",&)*(D*)2-*(&'(E#,#1."#8(F'(GHHI(.'"(GHHJ<(7*(
/215*4*"( $.//*1&'*/( .'"( /&%*( +6.1.+%*1&/%&+/( 2/&'-( /%.'".1"(
%*+6'&@2*/( 7&%6&'( KHK<( KHH:0( 1."&2/( $,#%/8( 9*'/&%4( #)( A1*7*1L/(
/$.11#7(M"#$%&''(! )*&+&*$N(.'"(#++211*'+*(#)(A1*7*1L/(/$.11#7<(
/.-*(/$.11#7(M,-#.$/#$%(!)&''$N<(.'"(/.-*(%61./6*1(M0*&1/21#3&/!
-143(45N(7*1*(*/%&0.%*"()#1(/&O(*+#,#-&+.,(/&%*/(.'"(%6*'(1*,.%*"(
%#( /&%*( +6.1.+%*1&/%&+/8( P#1( *O.0$,*<( A1*7*1L/( /$.11#7( "*'/&%&*/(
7*1*( -1*.%*/%( MQ8H( 3&1"/R6.N( #'( .( S#.04( P&'*( T.'"( ?+#,#-&+.,(
T&%*( +#'%.&'&'-( %.,,*1( 5*-*%.%&#'( %6.'( 5*-*%.%&#'( )#1( #%6*1(
*+#,#-&+.,( /&%*/8( T+&*'%&)&+( ,&%*1.%21*( +#00#',4( .//#+&.%*/(
A1*7*1L/(/$.11#7/(7&%6(/.-*312/6(M,*3&-$/$(!3*$6&43(3(N($1*/*'+*<(
32%( #'( *+#,#-&+.,( /&%*/( .%( A1#7'/( B.1;( A1*7*1L/( "*'/&%&*/( .1*(
1*,.%*"( 0#1*( %#( 5*-*%.%&5*( /%12+%21*( 1.%6*1( %6.'( /$*+&*/(
+#0$#/&%&#'8( D*/2,%/( /6#7( %6*1*( .1*( ,&';/( 3*%7**'( $.//*1&'*(
$#$2,.%&#'/(.'"(*+#,#-&+.,(/&%*/U(.(1*,.%&#'/6&$(76&+6($1#5&"*/(.(
0*.'&'-)2,( )#2'".%&#'( &'( "*5*,#$&'-( ,#'-:%*10( 0#'&%#1&'-(
$1#%#+#,/( .'"( *'6.'+&'-( 0.'.-*0*'%( "*+&/&#'/( %#( ).5#1(
/.-*312/6:#3,&-.%*($.//*1&'*/8((
!!
:M@2+NO7@:+M/
!
,4!&21'17$2('!/$3&!$/!2.(*(23&*$%&6!)8!3.&!()$'$38!31!#*1652&!
2&*3($4! 38#&/! (46! (-1543/! 19! :&7&3(3$14! )(/&6! 14! 2'$-(3&;!
31#17*(#.8! (46! /1$';! (46! 2(4! )&! #*(23$2('! /#(3$('! 54$3/! 91*!
-14$31*$47! (46! -(4(7&-&43! <=&''(43! (46! 13.&*/! >??@A!
B&**$2C! (46! 13.&*/! >??D(EF! G21'17$2('! /$3&! 6&/2*$#3$14/!
HHHHHHHHHHHHH!
I4J!K(-)1'3;!LFMF!&3!('F!21-#/F!>?NNF!=*12&&6$47/!O!".*5)'(46/J!
+$'6'(46/!(46!+$'6'$9&!.()$3(3/A!>??P!Q54&!NRSNTA!U1%&-(4;!VWF!
XYGI;!:1'5-&!Z[IF!"FQF!(46!Q&//$&!GF!\5$44&8!X(35*('!Y&/15*2&/!
Y&/&(*2.!M$)*(*8;!M17(4;!]3(.;!]",F!
N=.^!L(46$6(3&;!Y(47&'(46!G21'178!(46!K(3&*/.&6!V(4(7&-&43;!
^&#(*3-&43! 19! Y&4&+()'&! Y&/15*2&/;! ]4$:&*/$38! 19! K81-$47;!
M(*(-$&F!-+$''$(T_5+81F&65!
>=*19&//1*;! Y(47&! (46! `1*&/3! K(3&*/.&6! V(4(7&-&43;!
^&#(*3-&43!19!Y&4&+()'&!Y&/15*2&/F!33.5*1+_5+81F&65!
a,//$3(43! =*19&//1*;!K(3&*! Y&/15*2&/;!^&#(*3-&43! 19! Y&4&+()'&!
Y&/15*2&/!]4$:&*/$38!19!K81-$47;!M(*(-$&F!7#($7&_5+81F&65!
b=*19&//1*;! Y(47&'(46! (46! ".*5)'(46! G21'178;! ^&#(*3-&43! 19!
Y&4&+()'&!Y&/15*2&/F!(44.$'6_5+81F&65!
@=*19&//1*;! U$1-&3*8;! ^&#(*3-&43! 19! "3(3$/3$2/;! M(*(-$&F!
7&*1+_5+81F&65!
!
/&*:&! (/! *&#1/$31*$&/! 19! 7&17*(#.$2! '12(3$14/;! 2'$-(3&;!
31#17*(#.8;! /1$'/;! .86*1'178;! :&7&3(3$14! 21--54$3$&/;! (46!
/3(3&! (46! 3*(4/$3$14! -16&'/F! "3(3&! (46! 3*(4/$3$14! -16&'/!
199&*! (! 311'! 91*! 6&9$4$47!+.(3! $/! #1//$)'&! (46! *&('$/3$2! 91*!
-(4(7&-&43!1)c&23$:&/;!1#3$14/!(46!#*$1*$3$&/!<U&/3&'-&8&*!
(46! 13.&*/! >??aA! B&**$2C! (46! 13.&*/! >??D(EF! G21'17$2('!
/$3&/! (*&! #*(23$2('! 54$3/! )&2(5/&! 3.&8! (*&! 214/$/3&43! +$3.!
25**&43! -14$31*$47;! -(4(7&-&43! (46! (//&//-&43!
9*(-&+1*C/!5/&6!)8!'(46!-(4(7&-&43!(7&42$&/F!!
!
,61#3$14!19!&21'17$2('!/$3&/!(/!)(/$2!-(4(7&-&43!54$3/!)8!
3.&! ]F"F^F,F! X(35*('! Y&/15*2&! L14/&*:(3$14! "&*:$2&!
<XYL"E!(46!]F"F!U5*&(5!19!M(46!V(4(7&-&43!<UMVE!.(/!
#*1-#3&6!6$/25//$14!$4!3.&$*!(##'$2(3$14!91*!+$'6'$9&!.()$3(3!
-(4(7&-&43! (46! *&/&(*2.F! ]4$3/! )(/&6! 14! &21'17$2('! /$3&!
6&'$4&(3$14/! &4()'&! '(46! -(4(7&*/! 31! &:('5(3&! 413! 14'8!
#13&43$('!(46!.&('3.!19!&(2.!/$3&!+$3.$4!(!'(46/2(#&;!)53!('/1!
31! &d(-$4&! -(4(7&-&43! 1#3$14/! (46! /522&//&/F!
I421*#1*(3$14!19!e5('$3(3$:&!(46!e5(43$3(3$:&!6(3(!91*!/$3&/!$4!
(! '(46/2(#&! +$''! .&'#! 6&3&*-$4&! +.&*&! (46! .1+!
-(4(7&-&43! +$''! .(:&! 3.&! 7*&(3&/3! $-#(23! 14! *&/15*2&/!
/52.! (/!+$'6'$9&! .()$3(3F!Y&2&43! /577&/3$14/! (*&! 31! &d#(46!
&21'17$2('! /$3&! 6&/2*$#3$14/! 31! $42'56&! :&7&3(3$14! (46! /$3&!
2.(*(23&*$/3$2/! 3.(3! *&9'&23!+$'6'$9&! .()$3(3! #(*(-&3&*/! /52.!
(/! #'(43! 6$/3*$)53$14! (46! /3*5235*&F! G21'17$2('! /$3&!
6&/2*$#3$14/!)8!6&9$4$3$14!#*1:$6&! $491*-(3$14!14!#13&43$('!
#'(43! 21--54$3$&/! 91*! (! 7$:&4! /1$'! $4! (! #(*3$25'(*! 2'$-(3&A!
3.&/&! /1$'! (46! #'(43! 21--54$38! 2.(*(23&*$/3$2/! 6$23(3&!
+$'6'$9&!.()$3(3F!!
!
".*5)S/3&##&!#(//&*$4&!#1#5'(3$14/;!#(*3$25'(*'8!/(7&)*5/.S
<!1%*0&/&.( %1&"*'%.%.E! 1)'$7(3&! /#&2$&/;! (*&! (4! (##*1#*$(3&!
/3(*3$47!#1$43! 91*! &:('5(3$47! &21'17$2('! /$3&/! (/!-14$31*$47!
(46!-(4(7&-&43!54$3/!91*!+$'6'$9&!.()$3(3!)&2(5/&!3.&8!(*&!
9*&e5&43'8!-14$31*&6;!193&4!6$/25//&6!+$3.$4!3.&!2143&d3!19!
13.&*! /#&2$&/! 19! 2142&*4! <91*! &d(-#'&;! /(7&S7*15/&!
<E*'%1#+*1+2/!/##FEE;!/&4/$3$:&!31!(43.*1#17&4$2!(46!4(35*('!
&:&43/;! (46! .(:&! (! 3$7.3! (//12$(3$14! +$3.! /.*5)'(46/F!
"(7&)*5/.S1)'$7(3&! #(//&*$4&/;! 4(-&'8! U*&+&*f/! /#(**1+!
<T$&V*,,.( 31*7*1&E;! /(7&! /#(**1+! <!0$6&/$&V.( 3*,,&E;! (46!
/(7&!3.*(/.&*!<W1*#/+#$%*/(0#'%.'2/E!*&e5$*&!/(7&)*5/.!91*!
/1-&!#(*3!19! 3.&$*! '$9&282'&;!-1/3'8! 91*!4&/3$47!(46!/.&'3&*!
<V2,611! (46! 13.&*/! >??bEF! W.&8! .(:&! )&&4! /356$&6!
&d3&4/$:&'8! 1:&*! 3.&! #(/3! b?! 8&(*/F! ^&/#$3&! 3.&! +&('3.! 19!
6(3(;! 9&+! /356$&/! .(:&! (66*&//&6! /(7&)*5/.S1)'$7(3&!
#1#5'(3$14! #(*(-&3&*/! <()546(42&;! 6&4/$38;! 1225**&42&;!
1225#(428;!&32FE!$4!*&'(3$14!31!&21'17$2('!/$3&/F!W.$/!$/!#(*3'8!
65&! 31! 2.(''&47&/! *&7(*6$47! /2('&! (46! '(2C! 19! $491*-(3$14!
14! '$4C(7&/! )&3+&&4! &21'17$2('! /$3&! 2.(*(23&*$/3$2/! (46!
#1#5'(3$14!#(*(-&3&*/F!!
75
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!B$::4,154! E'EJ($)1'5:! K(J2)J$)4! $2,'::! )1%4! $5A! :E$24!
(4$A15@! )'! %1`4A! ,4:J():! 15! A4U4('E15@! 3$&1)$)! $::'21$)1'5!
%'A4(:! a<')45&4,,7! $5A! #145:! HPMG/! <')45&4,,7! $5A!
0512?! HPPPb.! 62$(4:! $)! =3123! :E4214:! E$,$%4)4,:! $,4!
A4K154A! 3$U4! $5! 4KK42)! '5! 3'=! 3$&1)$)! $::'21$)1'5:! $,4!
15)4,E,4)4A!a#145:!$5A!<')45&4,,7!HPMH/!#145:!$5A!')34,:!
HPMN/! 0512?! $5A! <')45&4,,7! FGGGb.! 6$@4! )3,$:34,:! =4,4!
E':1)1U4(7! $::'21$)4A! =1)3! :3,J&! $5A! &$,4! @,'J5A! 2'U4,*!
U4@4)$)1'5! 341@3)! $5A! 3$&1)$)! 34)4,'@4541)7! $5A!54@$)1U4(7!
,4($)4A! )'! @,$::! $5A! ('=! U4@4)$)1'5! 2'U4,! $)! &,'$A! :E$)1$(!
:2$(4:!a)$((@,$::!E,$1,14!)'!:3,J&:)4EE4!,4@1'5:!'K!Z.6.b*!&J)!
=4,4!15U4,:4(7!,4($)4A!)'!:$@4&,J:3!$5A!)')$(!:3,J&!2'U4,!$)!
,4@1'5$(!:2$(4:!a:3,J&O:)4EE4!'K!)34!B$21K12!S',)3=4:)b!$5A!
E':1)1U4(7! ,4($)4A! )'! :)$5A15@! A4$A! U4@4)$)1'5! $5A!
54@$)1U4(7! ,4($)4A! )'! :3,J&! 2'U4,! $)! )34! 15A1U1AJ$(! :2$(4!
a)4,,1)',14:! =1)315! P! 3$! E('):b! a#145:! $5A! ')34,:! HPMNb.!
B$::4,154! E$,$%4)4,:! $,4! 'K)45! $::4::4A! 15! $,4$:! )3$)! $,4!
%J23! ($,@4,! )3$5! )341,! &,44A15@! )4,,1)',14:.! >,4=4,]:!
:E$,,'=! )4,,1)',14:! ,$5@4! K,'%! G.H! )'! F.c! 3$! aB$1@4! $5A!
<1))4,! HPPP/! <')45&4,,7! $5A! ')34,:! HPPP/! $5A!#145:! $5A!
')34,:!HPM\b.!6$@4!:E$,,'=!&,44A15@!)4,,1)',14:!,$5@4!K,'%!
G.d! )'! d.[! 3$! 15! :3,J&O:)4EE4! aB$1@4! $5A! <1))4,! HPPP/!
<475'(A:! HPMH/! <123! HPMG/! #145:! $5A! ')34,:! HPM\b! $5A!
:$@4! )3,$:34,! ,$5@4:! K,'%! H.H! )'! H.P! 3$! a<475'(A:! HPMHb.!
T2'('@12$(!:1)4:!$,4!@,'JE15@:!'K!:1%1($,!:'1(:!&$:4A!'5!)341,!
E')45)1$(!)'!:JEE',)!24,)$15!)7E4:!$5A!$%'J5):!'K!U4@4)$)1'5!
$5A! $,4! %$EE4A! J:15@! :42'5A! )'! )31,A! ',A4,! :'1(! :J,U47:*!
=3123! ,$5@4! &4)=445! H"HF! GGG! )'! H"d[! GGG! 15! :2$(4! aK',!
4`$%E(4*! 6'1(! 6J,U47! 84'@,$E312! l$)$&$:4*! 66Z<8jb.!
61)4:! '22J,! )'@4)34,! 15! ($5A:2$E4:! $5A! @454,$((7! ,4E4$)!
$2,'::! ($5A:2$E4:.! R34,4K',4*! $5! 42'('@12$(! :1)4! %$7!
152(JA4! :4U4,$(! E')45)1$(! E$::4,154! &,44A15@! )4,,1)',14:! $5A!
$5! 15A1U1AJ$(! )4,,1)',7! %$7! 4`E$5A! 'U4,! %',4! )3$5! '54!
42'('@12$(! :1)4.! 05'=15@! )34! :2$(4:! 'K! &')3! E$::4,154!
&,44A15@! $5A! 3$&1)$)! )4,,1)',14:! 1:! 4::45)1$(! K',! 15)4@,$)1'5!
=1)3!42'('@12$(!:1)4:!$2,'::!$!($5A:2$E4.!!
!
R34! ($2?! 'K! 15K',%$)1'5! '5! (15?$@4:! &4)=445! :1)4!
23$,$2)4,1:)12:! $5A! E$::4,154! E'EJ($)1'5! E$,$%4)4,:! 2'J(A!
&4! ,4K(42)1U4! 'K! %'51)',15@! E,')'2'(:! $5A! $5! 15:JKK12145)!
5J%&4,!'K! :)JA14:! 2'5AJ2)4A!'5!42'('@12$(! :1)4:.!>,4=4,]:!
:E$,,'=*! :$@4! :E$,,'=! $5A! :$@4! )3,$:34,! E,4K4,! :1%1($,!
&,44A15@! 3$&1)$):! I! $&'U4! $U4,$@4! U4@4)$)1'5! 341@3)*! 31@3!
:3,J&! $5A! &$,4! @,'J5A! 2'U4,*! $5A! ('=! @,$::! 2'U4,! aB$1@4!
$5A! <1))4,! HPPPb.! 63,J&! :E4214:! 2'%E':1)1'5! 1:! $(:'! $5!
1%E',)$5)! 3$&1)$)! 23$,$2)4,1:)12! K',! )34:4! :E4214:! a#145:!
$5A!<')45&4,,7!HPMHb.!V5!$AA1)1'5*!,4AJ2)1'5:!15!(1U4!:3,J&!
2'U4,! a>4:)! HPNF/! <475'(A:! $5A! R,':)! HPMH/! #145:! $5A!
<')45&4,,7! HPM\b! $5A! E$)23! :1Q4! a0512?! $5A! <')45&4,,7!
HPP\/! W$5A4,! L$4@45! $5A! ')34,:! FGGGb! 3$U4! $! 54@$)1U4!
4KK42)!'5!E'EJ($)1'5!:1Q4.!B($5)!:E4214:!2'%E':1)1'5*!2'U4,!
$5A! :),J2)J,4! %4$:J,4%45):! $,4! 2'%%'5! )'! E$::4,154!
:)JA14:! $5A! $,4! '22$:1'5$((7! 2'((42)4A! J:15@! :)$5A$,A!
%'51)',15@!%4)3'A:!=3123!%$?4!1)!A1KK12J()!K',!2'%E$,1:'5!
$5A! $EE(12$)1'5! $2,'::! :E$)1$(! :2$(4:.! 6'%4! :)JA14:! 3$U4!
:3'=5!)3$)!=1(A(1K4!E'EJ($)1'5:!U$,7!=1)3!:'1(!)7E4:!al'&(4,!
$5A!')34,:!HPPd/!W$5A4,!L$4@45!$5A!')34,:!FGGGb.!W$5A4,!
L$4@45! $5A! ')34,:! aFGGGb! K'J5A! :),'5@! ,4($)1'5:31E:!
&4)=445! :$@4&,J:3O'&(1@$)4! E$::4,154! E$,$%4)4,:! $5A! :'1(!
)7E4/! E'EJ($)1'5:! =4,4! $::'21$)4A! =1)3! A44E*! ('$%7! :'1(!
2'%%J51)14:!)3$)!:JEE',)4A!@,4$)4,!2'U4,!'K!)$((!:3,J&:!)3$5!
:3$(('=! :'1(:.! B$::4,154! $::'21$)1'5! =1)3! :'1(! )7E4! 1:! $!
:),'5@! 15A12$)',! )3$)! 42'('@12$(! :1)4:! a:'1(OU4@4)$)1'5!
$::'21$)1'5:b! ='J(A! &4! $! U$(J$&(4! :),J2)J,4! K',! $::4::15@!
3$&1)$)! 23$,$2)4,1:)12:! $5A! ,4:'J,24! J:4! K',! )34:4!
E'EJ($)1'5:.!!
!
Z:15@!$5!15)4@,$)4A!K,$%4=',?!=4!A4(154$)4A!$5A!A4:2,1&4A!
JE($5A!42'('@12$(!:1)4:!'5!$!=1(A(1K4!,4KJ@4!15!5',)3=4:)4,5!
+'(',$A'! $5A! (15?4A! :1)4! 23$,$2)4,1:)12:! =1)3! :$@4&,J:3O
'&(1@$)4! E$::4,154! A45:1)7! $5A! '22J,,4524.! #4! J:4A!
2'%%'5*! :)$5A$,A! %'51)',15@! %4)3'A:! )'! %4$:J,4!
E$::4,154:! $5A! :1)4! 23$,$2)4,1:)12:! =1)315! )34! 2'5)4`)! 'K!
42'('@12$(! :1)4:.! jJ,! '&g42)1U4:! =4,4! )'! Hb! A4(154$)4! $5A!
A4:2,1&4! JE($5A! 42'('@12$(! :1)4:*! Fb! :J,U47! E$::4,154:! $5A!
15)45:1U4(7!%4$:J,4!:1)4!23$,$2)4,1:)12:!=1)315!4$23!:1)4*![b!
,4($)4!A45:1)7!$5A!'22J,,4524! )'!:1)4!23$,$2)4,1:)12:*!$5A!cb!
A4)4,%154! 3'=! 42'('@12$(! :1)4! 23$,$2)4,1:)12:! ,4($)4! )'!
'&:4,U4A! A45:1)7! $5A! '22J,,4524! 'K! E$::4,154:.! 6)JA715@!
3$&1)$)!23$,$2)4,1:)12:!=1)315!$5!42'('@12$(!:1)4!2'5)4`)!2$5!
34(E! 1A45)1K7! :1)4! 23$,$2)4,1:)12:! $:! E')45)1$(! 3$&1)$)!
15A12$)',:! K',! E$::4,154:.! V((J:),$)15@! )3$)! 42'('@12$(! :1)4:!
$,4! ,4K(42)1U4! 'K! E')45)1$(! J:4! &7! E$::4,154:! E,'U1A4:! )34!
'EE',)J51)7!K',!,4:4$,234,:*! ($5A!$@45214:!$5A!($5A!'=54,:!
)'!5')!'5(7!2'%%J512$)4!15!)34!:$%4!($5@J$@4*!&J)!$(:'!)'!
A4)4,%154!%$5$@4%45)!E,$2)124:!$5A!E,'U1A4!$! K,$%4=',?!
)'!4U$(J$)4!%$5$@4%45)!:J224::.!
!
S.NPH:.V!(.AT(SPNRQT!(
!
!&"'3(.0$+(
R34!:)JA7!=$:!2'5AJ2)4A!'5!>,'=5:!B$,?!S$)1'5$(!#1(A(1K4!
<4KJ@4! a>BS#<b! $5A! '5! $Ag$245)! $,4$:! '=54A! &7! >-;!
$5A! 6)$)4! 'K! +'(',$A'! 15! 5',)3=4:)4,5! +'(',$A'! 54$,!
;$7&4((.!R34!$,4$*!$EE,'`1%$)4(7!\cc\!3$!=1)3!$5!$U4,$@4!
4(4U$)1'5!'K!H*d[[!%*!(14:!=1)315!)34!ZEE4,!+'(',$A'!<1U4,!
T2':7:)4%.! DU4,$@4! $55J$(! )4%E4,$)J,4! 1:! N.c! y+*! =1)3!
$U4,$@4!!$55J$(!=15)4,*!:E,15@!$5A!:J%%4,!)4%E4,$)J,4:!'K!
O[.N*!N.F!$5A!HM.d!y+*! ,4:E42)1U4(7.!D55J$(!E,421E1)$)1'5! 1:!
FHd! %%*! 3$(K! 'K! =3123! '22J,:! 15! =15)4,! $5A! :E,15@! $:!
K,'5)$(! :)',%:.! 6'1(:! $,4! K',%4A! &7! $((JU1$(! $5A! 4'(1$5!
E,'24::4:! K,'%! 3$,A! :$5A:)'54*! (1%4:)'54*! $5A! :%$((!
$%'J5):!'K!hJ$,)Q1)4.!R347!,$5@4!K,'%!('$%7!K154!:$5A:!)'!
:$5A7! ('$%:! :JEE',)15@! $! %':$12! 'K! JE($5A! :3,J&O:)4EE4!
U4@4)$)1'5! )3$)! 2'U4,:! %',4! )3$5! dG! E4,245)! 'K! )34! :)JA7!
$,4$.! 63,J&:! $5A! E4,4551$(! @,$::4:! 2'%%'5! )'! &')3!
:$@4&,J:3O:)4EE4! $5A! :$()OA4:4,)! E($5)! 2'%%J51)14:! $,4!
E,4:45)! $5A! 152(JA4! #7'%15@! &1@! :$@4&,J:3! a1#0/2-*-'+
0#-)/(0'0'! ::E.! ,452-(6/(*-**! 34,4$K)4,! ,4K4,,4A! $:!
:$@4&,J:3b*! :3$A:2$(4! a10#-?&/Q+ <5(./#0-.5&-'b*! :E157!
3'E:$@4! aE#'4-'+ *?-(5*'b*! &($2?! @,4$:4=''A! a!'#<5%'0$*+
;/#2-<$&'0$*b*! V5A1$5! ,124@,$::! a1<"('0"/#$2+"42/(5-)/*b!
2008 Shrublands Proceedings 64 NREI XVI
76
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!$5A! 544A(4$5A)3,4$A! aG/*?/#5*0-?'+<52'0'b.! B,1%$,7! ($5A!
J:4:! $,4!=1(A(1K4! 3$&1)$)*! (1U4:)'2?! @,$Q15@! $5A! ,42,4$)1'5.!
R34! ,4KJ@4! =$:! 4:)$&(1:34A! 15! HPd[! &7! Z.6.! 91:3! $5A!
#1(A(1K4!64,U124!a9#6b!)'!E,'U1A4!:$52)J$,7!K',!%1@,$)',7!
&1,A:*! 2'5:4,U4! )3,4$)454A! $5A! 45A$5@4,4A! :E4214:*! $5A!
453$524! :E4214:]! 3$&1)$).! #15)4,! (1U4:)'2?! @,$Q15@! 24$:4A!
'5! )34! ,4KJ@4! 15!HPPc!&J)!2'5)15J4:!'5!$Ag$245)!>-;!$5A!
6)$)4!($5A:.!
!
P1,I,#*1+I(!*&$%((
6E$)1$(!A$)$!'K!)34!:)JA7!$,4$*!=3123!152(JA4A!>,'=5:!B$,?!
S$)1'5$(! #1(A(1K4! <4KJ@4! $5A! :J,,'J5A15@! $,4$:*! =4,4!
15)4@,$)4A! 15)'! $! @4'@,$E312! 15K',%$)1'5! :7:)4%! a8V6b! )'!
1A45)1K7! JE($5A! 42'('@12$(! :1)4:.! 6'1(! 15K',%$)1'5! =$:!
'&)$154A!K,'%!66Z<8j!K',!;'KK$)!+'J5)7*!+'(',$A'!a6'1(!
6J,U47! 6)$KK! FGGdb.! 6JEE',)15@! :E$)1$(! A$)$! aU4@4)$)1'5*!
=$)4,! K4$)J,4:*! ,'$A:*! $5A! 4(4U$)1'5b! =4,4! '&)$154A! K,'%!
>,'=5:!B$,?!S$)1'5$(!#1(A(1K4!<4KJ@4.!R34!$,4$! 1:!=1)315!
)34! N! )'! P! 1523! E,421E1)$)1'5! Q'54! 'K! S<+6! ;$g',! -$5A!
<4:'J,24! D,4$! [cDO+45),$(! l4:4,)12! >$:15:*! ;'J5)$15:!
$5A! B($)4$J:! =3123! 4`)45A:! 15)'! #7'%15@! $5A! Z)$3.!
>42$J:4! 42'('@12$(! :1)4:! 3$A! 5')! &445! A4(154$)4A! ',!
A4:2,1&4A! =4! 2'((42)4A! $AA1)1'5$(! &$:4(154! 15K',%$)1'5!
152(JA15@! '5:1)4! :'1(! 4U$(J$)1'5:! $5A! A$)$! K,'%! :1%1($,!
42'('@12$(! :1)4:! 15![cD.!#4!A4(154$)4A! :1`! 42'('@12$(! :1)4:!
&$:4A!'5!:'1(!E,'K1(4!$5A!:J,K$24!)4`)J,4:.!-'$%7!9154!6$5A!
:1)4:! '22J,! 15! &')3! JE($5A! $5A! &'))'%($5A! $,4$:! $5A! 3$U4!
('$%7! K154! :$5A! :J,K$24! $5A! :J&:J,K$24! :'1(! )4`)J,4:/! )34!
:'1(:! $,4! :(1@3)(7! $(?$(154.! R34! ,4%$1515@! K1U4! :1)4:! $,4!
JE($5A!:1)4:.!ZE($5A!+'&&(7!6$5A!:1)4:!3$U4!$! ('$%7!:$5A!
:J,K$24!=1)3!2'&&(4!:$5A!:J&:J,K$24.!D!2'&&(4! ($74,!4`1:):!
$EE,'`1%$)4(7! c! 2%! A44E! 15! )34! E,'K1(4.! ZE($5A! 8,$U4((7!
6$5A! :1)4! 3$U4! $! ('$%7! K154! :$5A! :J,K$24! =1)3! @,$U4((7!
('$%7! K154! :$5A! :J&:J,K$24! )4`)J,4:.! ZE($5A! -'$%7! 9154!
6$5A! :1)4:! 3$U4! $! ('$%7! K154! :$5A! :J,K$24! $5A! :J&:J,K$24!
)4`)J,4:!=1)3!$!E'::1&(4!2$(21J%!2$,&'5$)4!:J&:J,K$24!($74,!
15A12$)4A! &7! E,4:4524! 'K! =15)4,K$)! a=#'*<"/(-((-D5;-'+
&'('0'b!a>($1:A4((!$5A!L'(%@,45!HPMcb.!ZE($5A!6$5A:!:1)4:!
3$U4!$! K154! :$5A! :J,K$24! )4`)J,4! $5A! ('$%7! K154! :$5A!=1)3!
'22$:1'5$(!2'&&(4:!15!:J&:J,K$24!($74,:.!61)4!23$,$2)4,1:)12:!
$5A! E$::4,154:! =4,4! %4$:J,4A! 15! HGH! E('):! ,$5A'%(7!
:),$)1K14A! =1)315! 4$23! 42'('@12$(! :1)4! $)! F\G! %! :E$215@!
aK1@J,4!Hb.!!
!
!*&$()8+0+1&$0*%&*1%(
6)$5A$,A! %'51)',15@! %4)3'A:! $A$E)4A! K,'%! L4,,12?! $5A!
')34,:! aFGG\$*! FGG\&b! =4,4! :4(42)4A! )'! %4$:J,4! :1)4!
23$,$2)4,1:)12:!)3$)!='J(A!2$E)J,4!42'('@12$(!:1)4!U$,1$&1(1)7!
$5A!15A12$)4!E')45)1$(!E$::4,154!A45:1)7!$5A!'22J,,4524.!61)4!
23$,$2)4,1:)12:!=4,4!%4$:J,4A!15!$((!E('):!$('5@!)3,44!\G!%!
(154!),$5:42):!$,,$5@4A!15!$!:E'?4!A4:1@5!&4)=445!;$7!$5A!
DJ@J:)!FGGd!$5A!FGGN.!
!
R7E4!$5A!$%'J5)!'K!2'U4,! aE4,245)b! $5A!U4@4)$)1'5!341@3)!
a2%b!=4,4!%4$:J,4A!&7!(154!E'15)!15)4,24E)!%4)3'A:.!63,J&!
A45:1)7!a:3,J&:f3$b!=$:!%4$:J,4A!&7!%4$5:!'K!$!F!&7!\G!%!
&4()!),$5:42).!63,J&:!=4,4!@,'JE4A!15)'!K'J,!:1Q4!2$)4@',14:!
aD!w!HG*!>!HG!)'!\G*!+!\G!)'!HGG*!$5A!l!x!HGG!2%!15!341@3)b.!
D%'J5)! $5A! :1Q4! 'K! @$E:! ax! FG! 2%b! &4)=445! U4@4)$)1'5!
2$5'E14:! $5A! &$:4:! =4,4! %4$:J,4A! &7! @$E! 15)4,24E)!
%4)3'A:.! D! hJ$(1K715@! 2$5'E7! =$:! A4K154A! $:! $)! (4$:)! \G!
E4,245)! 'K! )34! E($5)! 2$5'E7! 2'U4,15@! 5'! (4::! )3$5! [! 2%!
$('5@!)34!(154.!D!hJ$(1K715@!&$:4!3$A!)'!&4!($,@4!45'J@3!)'!
15)4,,JE)! $! (154$,! K('=! E$))4,5.! R'! KJ,)34,! hJ$5)1K7! :3,J&!
:),J2)J,4*! )34! $%'J5)*! :1Q4! $5A! $,4$! 'K! 15)4,2$5'E7! :E$24:!
&4)=445! :3,J&! &$:4:! $5A! 2$5'E14:*! =4,4! $(:'! %4$:J,4A!
J:15@! @$E! 15)4,24E)! %4)3'A:! =1)3! 341@3)! %4$:J,4%45):.!
+$5'E7! $5A! &$:$(! @$E:! =4,4! 2$(2J($)4A! :4E$,$)4(7! $:! )34!
E4,245)$@4!'K!(154!2'U4,4A!15!@$E:!FG!)'!\G*!\H!)'!HGG*!HGH!
)'! FGG! $5A! x! FGG! 2%! 15! (45@)3.! D((! %4$:J,4%45):! =4,4!
$U4,$@4A! $2,'::! )34! )3,44! ),$5:42):! K',! 4$23! E(').! 8B6!
('2$)1'5:!$5A!E3')'@,$E3:!=4,4!)$?45!'K!4$23!E(').!
!
!
!
9*#"0$( @qZE($5A! 42'('@12$(! :1)4:! a5J%&4,! 'K! 3$b! $5A!
%'51)',15@!E('):!$)! )34!>,'=5:!B$,?!:)JA7!$,4$! ('2$)4A!dG!
%1(4:! 5',)3=4:)! 'K! ;$7&4((*! +'(',$A'.! 61)4:! =4,4!
A4(154$)4A!&7!:'1(!)4`)J,4!23$,$2)4,1:)12:.!!
(
L+%%$0*-$(T$-%*&3(+-'(Q11"00$-1$!
ZE($5A! E$::4,154:! =4,4! :J,U474A! 15! 4$23! E(')! AJ,15@! )34!
&,44A15@!:4$:'5!J:15@! K1`4AO,$A1J:!E'15)! ),$5:42)! :$%E(15@!
%4)3'A:! a>1&&7!$5A!')34,:!FGGG!$5A!>J2?($5A!$5A!')34,:!
FGGHb.!6J,U47!A$)4:!=4,4!;$7!d! )'!HH!$5A!;$7!Fd! )'![H*!
FGGd! $5A!;$7! d! )'! HH! $5A! F[! )'! FN*! FGGN.!j54! '&:4,U4,!
a:$%4!15A1U1AJ$(b!:J,U474A!E$::4,154:!'5!%',515@:!&4)=445!
GdGG! $5A! HGGG! 3'J,:! =1)3! 5'! E,421E1)$)1'5! $5A! =15A! (4::!
)3$5! FG! ?%f3.!;$(4! E$::4,154:!=4,4! 1A45)1K14A! &7! :1@3)! ',!
2008 Shrublands Proceedings 65 NREI XVI
77
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!:'J5A!=1)315!HGG!%!'K!4$23!E(')!K',!\!%15J)4:!K'(('=15@!$!H!
)'! F! %15J)4! :4))(15@! E4,1'A.! 9',! 4$23! A4)42)4A! %$(4!
E$::4,154*!:E4214:!=$:!,42',A4A!$5A!A1:)$524!4:)1%$)4:!=4,4!
%$A4! =1)3! $! ($:4,! ,$5@4! K15A4,.! D()3'J@3! $((! E$::4,154!
:E4214:!=4,4!,42',A4A*!=4!$,4!(1%1)15@!$5$(7:4:!)'!>,4=4,]:!
:E$,,'=*!:$@4!:E$,,'=!$5A!:$@4!)3,$:34,.!!
!
l45:1)14:! =4,4! 4:)1%$)4A! =1)3! E,'@,$%! lV6RDS+T*!
U4,:1'5! \.G*! ,4(4$:4! F! aR3'%$:! $5A! ')34,:! FGG\b.!
lV6RDS+T! J:4:! E4,E45A12J($,! A1:)$524:! 'K! 4$23!
'&:4,U$)1'5! )'! 2,4$)4! $! 31:)'@,$%! 'K! )34! 5J%&4,! 'K!
A4)42)1'5:! &7! A1:)$524.! D! :4,14:! 'K! ?47! KJ52)1'5:! a3$(KO
5',%$(*! 3$Q$,A! $5A! J51K',%b! =1)3! E'::1&(4! 34,%1)4! $5A!
:1%E(4! E'(75'%1$(! $5A! 2':154! $AgJ:)%45):! =4,4! J:4A! )'!
%'A4(! A4)42)1'5! KJ52)1'5:! K',! 4$23! :E4214:.! B,1',! )'!
%'A4(15@*!A$)$!=4,4!E''(4A!$2,'::!:J,U47!A$)4:!$5A!$)!(4$:)!
HG! E4,245)! 'K! )34! ($,@4:)! A1:)$524:! =4,4! ),J52$)4A! $:!
,42'%%45A4A! &7! >J2?($5A! $5A! ')34,:! aFGGHb.! ;'A4(! K1)!
=$:!4U$(J$)4A!=1)3!$!231O:hJ$,4!@''A54::O'KOK1)!a8j9b!)4:)!
$5A! D?$1?4]:! V5K',%$)1'5! +,1)4,1'5! =1)3! $! :42'5A! ',A4,!
2',,42)1'5!K',!:%$((!:$%E(4!:1Q4!aDV+2b!=$:!J:4A! )'!:4(42)!
)34! %':)! ,'&J:)! %'A4(! a>J2?($5A! $5A! ')34,:! FGGHb.!
R3,'J@3!%'A4(15@!$!A4)42)1'5! KJ52)1'5*! $5!4:)1%$)4!'K! )34!
E,'E',)1'5! 'K! 15A1U1AJ$(:! A4)42)4A! 15! )34! :J,U47! $,4$! =$:!
A4,1U4A! J:15@! :)$5A$,A! A1:)$524! 4:)1%$)1'5! %4)3'A:! K',!
E'15)! ),$5:42):! a>J2?($5A! $5A! ')34,:! FGGH/! >J2?($5A! $5A!
')34,:!FGHGb.!!
!
j22J,,4524! aE4,245)b! &7! 42'('@12$(! :1)4! =$:! 4:)1%$)4A! K',!
4$23!:E4214:!$5A!A4K154A!$:! )34!5J%&4,!'K!E('):!=34,4! )34!
:E4214:!=$:!E,4:45)!A1U1A4A!&7!)34!5J%&4,!'K!E('):!'5!4$23!
:1)4.! D! :E4214:! =$:! 2'5:1A4,4A! E,4:45)! 15! $! E(')! 1K! 1)!
'22J,,4A!15!$)!(4$:)!'54!:J,U47!15!$57!74$,.!! !
(
N+/I$(@Z61)4!23$,$2)4,1:)12!%4$5:!a:)$5A$,A!4,,',b!K',!:1`!JE($5A!42'('@12$(!:1)4:!$)!)34!>,'=5:!B$,?!:)JA7!$,4$.!#1)315!
4$23!:1)4!23$,$2)4,1:)12*!42'('@12$(!:1)4!%4$5:!=1)3!K'(('=4A!&7!)34!:$%4!(4))4,!$,4!5')!:)$)1:)12$((7!A1KK4,45)!a91:34,]:!
E,')42)4A!(4$:)!:1@51K12$5)!A1KK4,4524*!?!?!G.G\b.!
!*&$(
)8+0+1&$0*%&*1(
V,+<3(9*-$(
!+-'(W@@X3(
Y7I+-'(),//I3(
!+-'(W@>X(
Y7I+-'(J0+6$II3(
!+-'(W@CX(
Y7I+-'(V,+<3(
9*-$(!+-'(W>[X(
Y7I+-'(
!+-'%(W@?X(
Y7I+-'(!+-'3(
V,+<(W>EX(
),6$0(WmX(
6$5A&4,@!&(J4@,$::!! G.H!aG.Hb&! H.H!aG.\b$! G!aGb&! G.H!aG.Hb&! G!aGb&! G.H!aG.G[b&!
8,4$:4=''A!! F[.P!a[.Mb$! HF.H!aH.Pb&! G.F!aG.HbA! [.P!aG.Nb2A! H.H!aG.\bA! N.P!aF.[b&2!
<$&&1)&,J:3! G.\!aG.cb&! G.F!aG.Fb&! H.[!aG.\b&! G.[!aG.Fb&! [.c!aF.Hb$! G.H!aG.Hb&!
63$A:2$(4!! H.P!aG.Mb2! F.N!aG.\b2! P.N!aH.Gb$! \.\!aG.Nb&! F.[!aG.db2! H.H!aG.[b2!
6E157!3'E:$@4! F.c!aH.Fb&2! G.H!aG.Hb2! G.[!aG.[b2! F.N!aG.Pb&! N.[!aH.Pb$! [.d!aG.db&!
#15)4,K$)!! G!aGb&! G!aGb&! G!aGb&! F.[!aH.Gb$! G.H!aG.Hb&! G!aGb&!
#n!&1@!:$@4&,J:3!! H.M!aH.cb&2! M.M!aF.Hb$! M.\!aF.Fb$! G.P!aG.Nb2! \.N!aH.Fb$&! c.H!aG.Pb&2!
R')$(!:3,J&! [G.P!a[.Hb$! F[.P!aH.Nb$&! FG.H!aF.[b&2! H\.N!aH.Hb2! FG.c!aF.Gb&2! HN.F!aF.Gb2!
V5)4,:E$24!(1))4,!! HN.M!aH.Hb&! Hd.M!aH.\b&! FG.d!aG.Pb$&! FG.N!aH.[b$&! HM.d!aH.Mb&! F[.d!aH.\b$!
R$*#8&(W1<X(c!
W4@4)$)1'5!! Fd.[!aH.Pb$! FH.N!aH.Hb&! H\.F!aG.Pb2! H\.F!aG.Pb2! HM.N!aH.Fb&2! FG.P!aH.\b&!
63,J&!! [G.\!aF.Hb$! Fc.G!aH.Gb&2! FG.F!aH.cb2! FG.M!aG.Pb2! F\.c!aF.Mb$&! FM.[!aH.cb$!
63,J&!8$E! c\.d!aF.\b$! [F.G!aH.Gb2A! Fd.F!aG.PbA! Fd.M!aH.[bA! [d.G!aF.Fb&2! [P.F!aF.\b&!
)+-,73(J+7%(WmX!
D((!FGO\G!2%! c.c!aG.db2! d.G!aG.cb$&2! N.M!aG.db$! N.[!aG.Mb$&! N.M!aG.Mb$! \.M!aG.Mb&2!
D((!\HOHGG!2%! P.d!aH.Gb2!!!!! HF.c!aG.db&2! Hc.d!aG.Pb$&! H\.F!aH.Hb$&! Hd.\!aH.Fb$! HH.M!aH.Fb2!
63,J&!FGO\G!2%! [.N!aG.\b&2! \.G!aG.cb$&! \.N!aG.Nb$! c.[!aG.Nb$&! [.c!aG.db&2! F.\!aG.[b2!
63,J&!\HOHGG!2%! M.[!aG.Mb&2! HG.N!aG.db$&! HF.F!aH.cb$! HH.[!aH.Fb$&! M.N!aG.Pb&2! N.G!aG.Mb2!
63,J&!HGHOFGG!2%! Hd.P!aH.db$&! FH.c!aH.cb$! HP.c!aH.Nb$! HP.F!aH.Hb$! Hd.N!aH.[b$&! Hc.d!aH.Hb&2!
63,J&!x!FGG!2%! FM.c!ac.Nb&2! Fd.G!aF.Nb&2! Fc.M!a[.db2! [\.d!aF.Pb&! [N.c!a[.db$&! c\.G!aF.Mb$!
!80"/(T$-%*&3(W-,b8+X!
D!aw!HG!2%b! M\H.d!!a[FG.Gb&! [F\\.\!ad[\.Nb$! [cFG.d!a\dM.Gb$! FMdd.c!a\PM.cb$! HF\G.G!aFMP.Mb&! HFdM.G!a[dP.Hb&!
>!aHGO\G!2%b! \Pdd.d!aH\[\.Nb2! H\[Pc.c!aHc[G.Nb$&! HMdFP.H!aFGHH.cb$! HN[[[.[!aFddd.db$! PMMG.G!aHdFG.cb&2! MGHP.P!aH\Nc.cb2!
+!a\GOHGG!2%b! cNFc.[!!!a[PM.Nb$! FPM[.[!a[Hd.[b&! HGFF.H!aHNd.Gb2! Hc\d.P!aF[c.[b2! FNGG.G!a[\N.Gb&! [[c\.[!a[PM.db&!
l!ax!HGG!2%b! [FN.F!!!aHGP.Hb$! Hd.d!aM.Nb&2! N.G!ac.Hb2! P.N!a\.Hb2! MG.G!a[\.Fb&2! H[H.P!a\c.Fb&!
7T2'('@12$(!:1)4!a5J%&4,!'K!E('):b.!!
QW4@4)$)1'5!$5A!:3,J&!341@3)!%4$:J,4A!=1)3!(154!E'15)!15)4,24E)!%4)3'A:.!63,J&!@$E!341@3)!%4$:J,4A!=1)3!@$E!15)4,24E)!%4)3'A:.!
! (
( (
( (
2008 Shrublands Proceedings 66 NREI XVI
78
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!T+&+(.-+I3%*%( (
61)4! 23$,$2)4,1:)12:! =4,4! $::4::4A! K',! A1KK4,4524:! $%'5@!
42'('@12$(! :1)4:! J:15@! J51U$,1$)4! $5$(7:1:! 'K! U$,1$524!
aDSjWDb.! <4:1AJ$(:! =4,4! $::4::4A! K',! %44)15@! )34!
$::J%E)1'5:!'K!DSjWD.!D:!$! ,4:J()!'K!34)4,':24A$:)121)7*!
:$@4&,J:3*! @,4$:4=''A*! ,$&&1)&,J:3! a3"#4*50"'2($*+
;-*<-)-.&5#$*b*!:3$A:2$(4*!:E157!3'E:$@4*!$5A!=15)4,K$)!2'U4,!
$5A!A45:1)7!'K! :%$((! aD!$5A!>b!$5A! ($,@4! alb! :3,J&:!=4,4!
5$)J,$(! ('@! ),$5:K',%4A.! <4:J():! K,'%! $5$(7:4:! 'K! ',1@15$(!
A$)$!A1A!5')!23$5@4!=1)3!),$5:K',%$)1'5.!#34,4!:1@51K12$5)!
A1KK4,4524:! '22J,,4A! $%'5@! :1)4:! a$(E3$! t! G.G\b*! %4$5!
:4E$,$)1'5:! =4,4! 2'5AJ2)4A! J:15@! 91:34,]:! E,')42)4A! (4$:)!
:1@51K12$5)!A1KK4,4524!a9-6lb.!!
!
l1KK4,4524:! 15! 42'('@12$(! :1)4! E$::4,154! A45:1)7! =4,4!
$::4::4A! J:15@! DSjWD.! ;J()1E(4! (154$,! ,4@,4::1'5! =$:!
J:4A! )'! 4`$%154! ,4($)1'5:31E:! &4)=445! A45:1)7! $5A! :1)4!
23$,$2)4,1:)12:!$5A!A1KK4,4524:! 15!A45:1)7!$%'5@!42'('@12$(!
:1)4:.! B,1',! )'! E4,K',%15@! ,4@,4::1'5:*! B4$,:'5! 2',,4($)1'5!
2'4KK12145):!=4,4!@454,$)4A!)'!:4(42)!:1)4!23$,$2)4,1:)12:!)3$)!
=4,4! :1@51K12$5)(7! ,4($)4A! )'! :E4214:! A45:1)7! &42$J:4! )34!
',1@15$(!A$)$! :4)! 152(JA4A!'U4,!dG! :1)4! 23$,$2)4,1:)12:.!>4:)!
:J&:4):! ,4@,4::1'5:! =4,4! 2'5AJ2)4A! J:15@! :$@4&,J:3! $5A!
)')$(! :3,J&! 2'U4,*! U4@4)$)1'5! 341@3)*! :3,J&! A45:1)7*! $5A!
:E4214:O:E421K12! :1)4! 23$,$2)4,1:)12:! )'! :4(42)! )34! &4:)! '54*!
)='! $5A! )3,44! E,4A12)',! %'A4(:! K',! A45:1)7.! DAgJ:)4A! <F*!
;$(('=:!+E*!$5A!E$,$%4)4,!:)$5A$,A!4,,',:!=4,4!4U$(J$)4A!
)'! :4(42)! )34! &4:)! :4)! 'K! %'A4(:! =1)3! JE! )'! )3,44! :1)4!
23$,$2)4,1:)12:.!;'A4(:!=4,4!KJ,)34,!4U$(J$)4A!=1)3!,4:E42)!
)'!%J()12'((154$,1)7!$5A!:$%E(15@!('@1:)12:.!+'%E$,1:'5:!'K!
'22J,,4524! $2,'::! 42'('@12$(! :1)4! =4,4! %$A4! K',! 4$23!
:E4214:*!$:!=4((!$:!4U$(J$)1'5!'K!'22J,,4524! K',! :E4214:!'5!
4$23!42'('@12$(!:1)4.!!
!
HP!YVN!((
!
P1,I,#*1+I(!*&$()8+0+1&$0*%&*1%((
D:! 4`E42)4A*! 42'('@12$(! :1)4:! A1KK4,4A! 15! :4U4,$(! :1)4!
23$,$2)4,1:)12:! a)$&(4! Hb.! ;$g',! A1KK4,4524:! =4,4! K'J5A! 15!
:3,J&!2'U4,!$5A!A45:1)7!$%'5@!:1)4:*!=31(4!)34,4!=4,4!$(:'!
:'%4! :1@51K12$5)! A1KK4,4524:! 15! 341@3)! $5A! 2$5'E7! @$E:.!
-'$%7! 9154! 6$5A! 3$A! @,4$)4,! A45:1)7! $5A! 2'U4,! 'K! ($,@4!
:3,J&:*! 4:E421$((7! @,4$:4=''A*! =34,4$:! ZE($5A! 8,$U4((7!
6$5A!=$:!23$,$2)4,1Q4A!&7!@,4$)4,!2'U4,!'K!('=!:3,J&:!:J23!
$:!:3$A:2$(4!$5A!:3',)4,!'U4,$((!U4@4)$)1'5.!ZE($5A!+'&&(7!
6$5A! =$:! A1:)15@J1:34A! &7! 3$U15@! :4U4,$(! 15)4,%4A1$)4!
:3,J&! 2$5'E7! @$E:! aHGH! )'! FGG! 2%b! $5A! @,4$)4,! :$5A&4,@!
&(J4@,$::! aF5'+ */<$()'b! $5A! :$@4&,J:3! 2'U4,.! ZE($5A!
-'$%7! 9154! 6$5A! 3$A! )34! @,4$)4:)! 2'U4,! 'K! =15)4,K$)!
,4($)1U4! )'! $((! ')34,! 42'('@12$(! :1)4:.! ZE($5A! 6$5A:! 3$A!
@,4$)4,! :E157! 3'E:$@4! $5A! ,$&&1)&,J:3! 2'U4,! $5A! ZE($5A!
6$5A7!-'$%!3$A!@,4$)4,!15)4,:E$24!(1))4,!$5A!:4U4,$(*!($,@4!
:3,J&!2$5'E7!@$E:!ax!FGG!2%b.!
(
L+%%$0*-$(T$-%*&3(+-'(Q11"00$-1$(
V52(JA15@! )3,44! :$@4&,J:3O'&(1@$)4:! a>,4=4,]:! :E$,,'=*!
:$@4! :E$,,'=!$5A! :$@4! )3,$:34,b*! F\! :E4214:! $5A!PMP!%$(4!
E$::4,154:! =4,4! '&:4,U4A! 'U4,! )34! )='! 74$,:.! R34! %':)!
2'%%'5! :E4214:! '&:4,U4A! =$:! >,4=4,]:! :E$,,'=! a[G!
E4,245)!'K!$((!'&:4,U$)1'5:!$5A!F.GF!&1,A:f3$!'U4,!)34!45)1,4!
:)JA7!$,4$b.!6$@4!:E$,,'=:!$5A!:$@4!)3,$:34,:!=4,4!A4)42)4A!
15! P! $5A! c! E4,245)! 'K! $((! '&:4,U$)1'5:! aG.HP! $5A! G.GP!
&1,A:f3$! 'U4,! )34! 45)1,4! :)JA7! $,4$*! ,4:E42)1U4(7b.! #4!
,42',A4A! A45:1)14:! 'K!>,4=4,]:! :E$,,'=*! :$@4! :E$,,'=! $5A!
:$@4! )3,$:34,! :1%1($,! )'! ')34,! :3,J&O:)4EE4! 2'%%J51)14:!
a>'7(4! $5A! <44A4,! FGG\/! <')45&4,,7! $5A! ')34,:! HPPPb.!
8,4$)4,!A45:1)7!'K!>,4=4,]:!:E$,,'=!)3$5!:$@4!:E$,,'=!$5A!
:$@4!)3,$:34,!1:!2'5:1:)45)(7!:445!15!)34!:3,J&O:)4EE4!aB$1@4!
$5A!<1))4,!HPPPb.!jK!)34!:$@4&,J:3O'&(1@$)4:*!'5(7!>,4=4,]:!
:E$,,'=! '&:4,U$)1'5:! =4,4! :JKK12145)! )'! 4:)1%$)4! E(')!
A45:1)7.!!
!
>,4=4,]:!:E$,,'=!A45:1)14:!A1KK4,4A!$%'5@!42'('@12$(!:1)4:!
$5A! ,$5@4A! K,'%! H.F! )'! [.G! &1,A:f3$.! >,4=4,]:! :E$,,'=:!
=4,4!A45:4,!$5A!@,4$)4,!15!-'$%7!9154!6$5A!)3$5!15!ZE($5A!
6$5A:*!ZE($5A!-'$%7!9154!6$5A!$5A!ZE($5A!8,$U4((7!6$5A!
:1)4:.!>,4=4,]:!:E$,,'=!A45:1)14:!=4,4!,4@,4::4A!$@$15:)!)34!
K'(('=15@! :1)4! 23$,$2)4,1:)12:"! :$@4&,J:3! $5A! )')$(! :3,J&!
2'U4,*!U4@4)$)1'5!341@3)*!:3,J&!A45:1)7*!$5A!U4@4)$)1'5!$5A!
:3,J&! 2$5'E7! $5A! &$:$(! @$E:.! R3,44! ,4@,4::1'5! %'A4(:!
@454,$)4A! K,'%!&4:)! :J&:4):!=4,4! :4(42)4A! a)$&(4!Fb.! V5! )34!
K1,:)! %'A4(*! >,4=4,]:! :E$,,'=! A45:1)7! 152,4$:4A! =1)3!
152,4$:15@!U4@4)$)1'5!341@3)!$5A!,4AJ24A!E,4:4524!'K!:%$((!
@$E:! &4)=445! E($5)! &$:4:! $5A! A45:1)7! 'K! :%$((! :3,J&:!
a$22'J5)15@!K',!\[!E4,245)!'K!U$,1$)1'5!15!A45:1)7b.!9',! )34!
:42'5A!%'A4(*!A45:1)7!152,4$:4A!=1)3!152,4$:15@!U4@4)$)1'5!
341@3)! $5A! ,4AJ24A! E,4:4524! 'K! :%$((! @$E:! &4)=445! E($5)!
2$5'E14:*!4`E($1515@!\G.M!E4,245)!'K!)34!U$,1$524!15!A45:1)7.!
Z:15@!$! :15@(4! :1)4! 23$,$2)4,1:)12!%'A4(*!U4@4)$)1'5!341@3)*!
4`E($154A!cM.\!E4,245)!'K!)34!U$,1$)1'5!15!A45:1)7.!jK!$((!:1)4!
23$,$2)4,1:)12:*! U4@4)$)1'5! 341@3)! 3$A! )34! :),'5@4:)!
15A4E45A45)! 2',,4($)1'5! )'! A45:1)7! a,! t! G.NGb.! W4@4)$)1'5!
341@3)!=$:!54@$)1U4(7!2',,4($)4A!)'!:%$((!2$5'E7!$5A!&$:$(!
@$E:!$5A!A45:1)7!'K!:%$((!:3,J&:!a,!x!OG.cGb.!l45:1)14:!=4,4!
:),'5@(7! ,4($)4A! )'! U4@4)$)1'5! 341@3)! '5! 42'('@12$(! :1)4!
aK1@J,4! Fb.! jU4,$((*! >,4=4,]:! :E$,,'=:! =4,4! A45:4,! 15!
42'('@12$(! :1)4:! A'%15$)4A! &7! )$((4,! U4@4)$)1'5.! R34!
,4($)1'5:31E!&4)=445!A45:1)7!$5A!U4@4)$)1'5!341@3)!=$:!5')!
$:! :),'5@! 15! )34!ZE($5A!8,$U4((7! 6$5A! $5A!ZE($5A! 6$5A:!
:1)4:.!!
!
>,4=4,]:!:E$,,'=!=$:!E,4:45)!%',4!)3$5!NG!E4,245)!'K! )34!
E('):!$2,'::!$((!42'('@12$(!:1)4:*!&J)!(4$:)!15!ZE($5A!-'$%7!
9154!6$5A!aK1@J,4![b.!>')3!:$@4!:E$,,'=:!$5A!:$@4!)3,$:34,:!
=4,4! (4::! 2'%%'5! 'U4,$((*! &J)! )341,! '22J,,4524:! =4,4!
@,4$)4:)! 15! ZE($5A! +'&&(7! 6$5A! $5A! ZE($5A! 6$5A:! :1)4:.!
6$@4!)3,$:34,:!=4,4!5')!,42',A4A!15!ZE($5A!8,$U4((7!6$5A.!!
(
2008 Shrublands Proceedings 67 NREI XVI
79
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!N+/I$(>q>4:)!:J&:4)!,4@,4::1'5!%'A4(:!K',!>,4=4,]:!:E$,,'=!A45:1)7!a&1,A:f3$b.!
S,'$I( ),$;;*1*$-&( !&+-'+0'(P00,0( 8! .'n(ME(
W4@4)$)1'5!L41@3)!a2%b$!
D((!>$:$(!8$E:!\HOHGG!2%!a~b!
>!aHGO\G!2%b&!
+'5:)$5)!
G.HF!
OG.Gd!
O[.dH`HGO\!
G.\c!
G.GF!
G.G[!
H.Hd!`HGO\!
G.\d!
G.GGG!
G.GFc!
G.GGF!
G.[[\!
\[.G!
W4@4)$)1'5!L41@3)!a2%b!
D((!+$5'E7!8$E:!\HOHGG!2%!a~b!
+'5:)$5)!
G.Hc!
OG.G\!
G.HM!
G.GF!
G.GF!
G.\P!
G.GGG!
G.GFH!
G.Ndd!
\G.M!
W4@4)$)1'5!L41@3)!a2%b!
+'5:)$5)!
G.Hd!
OG.PP!
G.GF!
G.[[!
G.GGG!
G.GG[!
cM.\!
$W4@4)$)1'5!341@3)!%4$:J,4A!&7!(154!E'15)!15)4,24E)!%4)3'A:.!
&l45:1)7!'K!:3,J&:!&4)=445!HG!$5A!\G!2%!15!341@3).!
! !
!
!
!
9*#"0$( >q>,4=4,]:! :E$,,'=! A45:1)7! $5A! U4@4)$)1'5! 341@3)! K',! -'$%7! 9154! 6$5A! a(+tHHb*!ZE($5A!+'&&(7! 6$5A! a(+tHFb*!
ZE($5A!8,$U4((7!6$5A!\(+tHPb*!ZE($5A!-'$%7!9154!6$5A!a(+tFcb*!ZE($5A!6$5A:!a(+tHGb*!$5A!ZE($5A!6$5A7!-'$%!a(+tF\b!
42'('@12$(!:1)4:.!-154:!$,4!K1))4A!,4@,4::1'5!(154!'K!A45:1)7!$5A!341@3)!'5!4$23!:1)4.!
2008 Shrublands Proceedings 68 NREI XVI
80
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!T:!)Y!!:QA(
!
W$,1$)1'5! $5A! :1%1($,1)14:! $%'5@! $5A! '5! :1)4:! $)! >,'=5:!
B$,?!2'JE(4A!=1)3!,4:J():!K,'%!E$::4,154!'&:4,U$)1'5:!E'15)!
)'=$,A!)34!1%E',)$524!'K!42'('@12$(!:1)4!E,'`1%1)7!$5A!:1Q4!
15! A4U4('E15@! ('5@O)4,%! %'51)',15@! $5A! %$5$@4%45)!
E,')'2'(!K',!$!($5A:2$E4.!61)4:!4`1:)15@!15!:%$((!E,'E',)1'5:!
',! 15!:%$((!E$)234:!=1)315! )34!45)1,4! ($5A:2$E4!%$7!5')!&4!
@1U45! 31@3!%'51)',15@! ',!%$5$@4%45)! E,1',1)7! &42$J:4! 'K!
'E4,$)1'5! 2'5:),$15):.! #34,4$:*! %$5$@4%45)! 'E)1'5:! %$7!
&4!4U$(J$)4A!K',!($,@4*!$Ag$245)!42'('@12$(!:1)4:!=1)3!:1%1($,!
:'1(:! :J23! $:! ZE($5A! -'$%7! 9154! 6$5A! $5A! ZE($5A!
8,$U4((7! 6$5A*! )'! 1%E,'U4! :$@4&,J:3O'&(1@$)4! E$::4,154!
3$&1)$)*! =3123! 2'J(A! E')45)1$((7! &454K1)! ')34,! :$@4&,J:3O
'&(1@$)4!:E4214:.!
!
l1KK4,4524:! 15! >,4=4,]:! :E$,,'=! A45:1)14:! $%'5@!
42'('@12$(! :1)4:! :3'=4A! $! :),'5@! ,4:E'5:4! )'! E($5)!
2'%%J51)7!:),J2)J,4!,$)34,!)3$5!E($5)!:E4214:!2'%E':1)1'5.!
>,4=4,]:!:E$,,'=!1:!2'%%'5(7!$5A!2'5:1:)45)(7!$::'21$)4A!
=1)3! :3,J&($5A:!A'%15$)4A!&7! :$@4&,J:3! aB$1@4!$5A!<1))4,!
HPPPb*! &J)! 15! )31:! :)JA7*! @,4$)4,! A45:1)14:! =4,4! $::'21$)4A!
=1)3!:1)4:!=1)3!)$((*!=1A4(7!:E$24A!U4@4)$)1'5.!R34!54@$)1U4!
15K(J4524!'K! :%$((! E($5)! 2$5'E7!$5A!&$:$(! @$E:!'5! :E4214:!
A45:1)7! 1:! 5')$&(4! $:! @$E! :1Q4! 1:! $! 2'%%'5! 15A12$)',!
%4$:J,4A!'5!42'('@12$(!:1)4:.!8$E:!&4)=445!E($5)!2$5'E14:!
$5A! &$:4:! $,4! 1%E',)$5)! 15A12$)',:! 'K! ,4:1:)$524! )'! ,J5'KK*!
=$)4,!$5A!=15A!4,':1'5*!$5A!15U$:1U4!:E4214:!4:)$&(1:3%45)!
aB4(($5)! $5A! ')34,:! FGG\b.! L'=4U4,*! &42$J:4! 'K!
%J()12'((154$,1)7!&4)=445!U4@4)$)1'5!341@3)*!@$E:!$5A!:3,J&!
A45:1)7! 1)! 1:!A1KK12J()! )'! 15)4,E,4)! )341,! 15A1U1AJ$(!4KK42):!'5!
'&:4,U4A! A45:1)14:! K',! 4$23! :1)4.! >,4=4,]:! A45:1)14:! =4,4!
15K(J4524A!:),'5@(7!&7!U4@4)$)1'5!341@3)*!4:E421$((7!15!:1)4:!
=1)3! %4$5! 341@3):! @,4$)4,! )3$5! FG! 2%.! <4($)1'5:31E:!
&4)=445!A45:1)7!$5A!341@3)!=4,4!152'5:1:)45)!15!:1)4:!=34,4!
A45:1)14:!=4,4!('=.!;4$5!A45:1)7!$5A!U4@4)$)1'5!341@3)!A1A!
5')! A1KK4,! $%'5@! ZE($5A! 8,$U4((7! 6$5A*! ZE($5A! -'$%7!
9154! 6$5A! $5A! ZE($5A! 6$5A:*! &J)! )34,4! =$:! $! :),'5@4,!
(154$,! ,4($)1'5:31E! &4)=445! A45:1)7! $5A! 341@3)! '5! ZE($5A!
-'$%7! 9154! 6$5A! )3$5! )34! )='! ')34,! :1)4:.! 9',! ZE($5A!
6$5A:*! )31:! =$:! $)),1&J)4A! )'! $! :%$((4,! %$EE4A! $,4$! $5A!
5J%&4,! 'K! E('):! ,4($)1U4! )'! ')34,! :1)4:! $)! >,'=5:! B$,?.! V5!
&')3! :1)4:*! 3'=4U4,*!>,4=4,]:! :E$,,'=!%$7!&4! ,4:E'5A15@!
)'! :1)4! 23$,$2)4,1:)12:! ')34,! )3$5! U4@4)$)1'5! 341@3)! :J23! $:!
:%$((! 2$5'E7! $5A! &$:$(! @$E:! $5A! A45:1)7! 'K! :%$((! :3,J&:.!
;'51)',15@! 'K! $AA1)1'5$(! ZE($5A! 6$5A:! $5A! ZE($5A!
8,$U4((7! 6$5A! :1)4:! =1)315! ;-<D! [cD! =1((! 34(E! )'!
A1:)15@J1:3! :$%E(4! :1Q4! K,'%! :1)4! 23$,$2)4,1:)12! 4KK42):! '5!
>,4=4,]:! :E$,,'=! A45:1)7.! ;4$:J,15@! U4@4)$)1'5! 341@3)!
J:15@! (154! E'15)! 15)4,24E)! %4)3'A:! =$:! 4$:14,! $5A! K$:)4,!
)3$5!%4$:J,15@!@$E:!$5A!:3,J&!A45:1)7.!D:!,4U4$(4A!&7!)34!
2'4KK12145)! 'K! A4)4,%15$)1'5*! U4@4)$)1'5! 341@3)! 2'J(A!
E,'U1A4!$:!%J23!15K',%$)1'5!$:!@$E!:1Q4!$5A!:3,J&!A45:1)7!
15!J5A4,:)$5A15@!A45:1)14:!K'J5A!'5!:1)4:.!!
!
!
9*#"0$( Fqj22J,,4524! aÄ! H! :)$5A$,A! 4,,',b! 'K! >,4=4,]:!
:E$,,'=*! :$@4! :E$,,'=! $5A! :$@4! )3,$:34,! K',! -'$%7! 9154!
6$5A!a(tHHb*!ZE($5A!+'&&(7!6$5A!\(tHFb*!ZE($5A!8,$U4((7!
6$5A! a(tHPb*! ZE($5A! -'$%7! 9154! 6$5A! \(tFcb*! ZE($5A!
6$5A:! \(tHGb*! $5A!ZE($5A! 6$5A7!-'$%! a(tF\b! 42'('@12$(!
:1)4:.!
!
W4@4)$)1'5! 341@3)! ,4K(42):! :'1(! 23$,$2)4,1:)12:! $5A! E$:)!
%$5$@4%45)! 4KK',):.! <42'@51Q15@! )3$)! 341@3)! 1:! $!
%4$515@KJ(! 15A12$)',!'K!E')45)1$(!J:4!&7!>,4=4,]:! :E$,,'=!
452'J,$@4:!152(J:1'5!'K!341@3)!%4$:J,4%45):! 15!42'('@12$(!
:1)4! A4:2,1E)1'5:*! %'51)',15@! E,')'2'(:! $5A! 4U$(J$)1'5! 'K!
:1)4:! $5A!%$5$@4%45)! 'E)1'5:! )3$)! K$U',! )31:! :E4214:.! 9',!
15:)$524*!ZE($5A!-'$%7!9154!6$5A!152(JA4:!)='!:'1(!)7E4:*!
'54! 3$U15@! $! %15',! 2'%E'545)! =1)3! 4(4U$)4A! $%'J5):! 'K!
2$(21J%! 2$,&'5$)4! 15! :J,K$24! $5A! :J&:J,K$24! ($74,:.! R3,44!
%'51)',15@!E('):!15!)31:!:1)4!$,4!A'%15$)4A!&7!=15)4,K$)!aPO
FG!E4,245)b*!$!('=!@,'=15@!:3,J&!,$,4(7!4`244A15@!HG!2%!15!
341@3)! $)! )31:! :1)4.! R34! A'%15$524! 'K! =15)4,K$)! 24,)$15(7!
2'5),1&J)4:! )'! :),J2)J,$(! 23$,$2)4,1:)12:! 'K! )34! U4@4)$)1'5! I!
('=! U4@4)$)1'5! 341@3)*! 31@3! A45:1)7! 'K! :%$((! :3,J&:! $5A!
:4U4,$(! :%$((! E($5)! @$E:! I! 23$,$2)4,1:)12:! 5')! K$U',4A! &7!
>,4=4,]:! :E$,,'=! $:! )34,4! =4,4! 5'! A4)42)1'5:! K',! )34:4!
E('):.!-'5@O)4,%!%'51)',15@!=1((!34(E!A4)42)!$57!23$5@4:!)'!
U4@4)$)1'5! 341@3)*! &J)! =1((! $(:'! 34(E! A4)4,%154! 1K! )34:4!
=15)4,K$)OA'%15$)4A!$,4$:!'5!)34!:1)4!$,4!4`31&1)15@!$!E($5)!
2'%%J51)7! :)$)4! ',! $! ),$5:1)1'5! )'! $5')34,*! :4E$,$)4!
42'('@12$(!:1)4.!
!
>,4=4,]:! :E$,,'=:! '22J,,4A! 15! $((! :1)4:*! 15A12$)15@! $!
J&1hJ1)'J:!E$))4,5!$2,'::!)34!:)JA7!$,4$.!L'=4U4,*!'&:4,U4A!
A45:1)14:!U$,14A!$%'5@!42'('@12$(!:1)4:!15A12$)15@!$5A!E'15)!
)'=$,A!4`1:)4524!'K!E,1%$,7!$5A!:42'5A$,7!3$&1)$):!'5!:1)4:.!
D((! )3,44! :$@4&,J:3O'&(1@$)4! :E4214:! K,4hJ45)4A! :1)4:! =1)3!
31@3!2'U4,!'K!)$((!:3,J&:!aZE($5A!+'&&(7!6$5A!$5A!ZE($5A!
6$5A:b*!15!2'5),$:)*!:$@4!:E$,,'=!$5A!:$@4!)3,$:34,!3$A!('=!
'22J,,4524! 15! :1)4:! =1)3! @,4$)4,! 2'U4,! 'K! @,4$:4=''A! $5A!
:E157! 3'E:$@4! $5A! ('=4,! 2'U4,! 'K! :$@4&,J:3.! R31:! E$))4,5!
1%E(14:! )3$)! :$@4! :E$,,'=! $5A! :$@4! )3,$:34,! E,4K4,! :1)4:!
A'%15$)4A! ',! 2'OA'%15$)4A! &7! :$@4&,J:3*! =3123! 1:!
2'5:1:)45)! =1)3! (1)4,$)J,4.! 6$@4! :E$,,'=:! 3$U4! :1%1($,!
&,44A15@! 3$&1)$)! E,4K4,4524:! $:! >,4=4,]:! :E$,,'=*! &J)! $,4!
E4,3$E:! %',4! '&(1@$)4! )'! :$@4&,J:3*! E,4K4,,15@! ($,@4*!
2'5)15J'J:! :)$5A:! 'K! :$@4&,J:3! a<123! HPNMb.! DKK151)7! K',!
:$@4&,J:3! 1:! (4::! :),$1@3)K',=$,A! K',! )34! :$@4! )3,$:34,*!
2008 Shrublands Proceedings 69 NREI XVI
81
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!4:E421$((7!'5!ZE($5A!8,$U4((7!6$5A!=34,4!:$@4&,J:3!2'U4,!
1:! 31@34,! )3$5! ')34,! :1)4:! &J)! :$@4! )3,$:34,:! =4,4! 54U4,!
'&:4,U4A.!B,4:4524!'K!:$@4&,J:3!2'U4,!$('54!)34,4K',4!A'4:!
5')! 15A12$)4! E')45)1$(! J:4! &7! :$@4! )3,$:34,.! 6$@4! )3,$:34,:!
$,4!$(%':)!$(=$7:!$::'21$)4A!=1)3!:3,J&($5A:!A'%15$)4A!&7!
:$@4&,J:3! $5A! E,4K4,! $,4$:! =1)3! %',4! :3,J&! $5A! &$,4!
@,'J5A! 2'U4,! $5A! (4::! @,$::! $5A! :E157! 3'E:$@4! 2'U4,!
a<')45&4,,7!$5A!#145:!HPMG/!#145:!$5A!<')45&4,,7!HPMHb.!
V5!)31:!:)JA7*!'22J,,4524!'K!:$@4!)3,$:34,!15!ZE($5A!+'&&(7!
6$5A! $5A! ZE($5A! 6$5A:! 15A12$)4:! $! E,4K4,4524! K',!
:$@4&,J:3! 341@3)! ,$)34,! )3$5! 1):! E,4:4524.! j22J,,4524!
E$))4,5:! 15A12$)4! $! A1KK4,4524! $%'5@! )34! )3,44! :$@4&,J:3O
'&(1@$)4:! 15! ,4:E'5:4! )'! 42'('@12$(! :1)4! 23$,$2)4,1:)12:! $5A!
1((J:),$)4! )3$)! 1)! 1:! 1%E',)$5)! )'! 5')! '5(7! %4$:J,4! E($5)!
2'%E':1)1'5!&J)!$(:'!2'%%J51)7!:),J2)J,4.!ZE($5A!8,$U4((7!
6$5A!%$7!54U4,!E,'U1A4!:J1)$&(4!3$&1)$)! K',!:$@4! )3,$:34,:!
4U45! =1)3! %$5$@4%45)! $2)1U1)14:*! =34,4$:! ZE($5A! 6$5A7!
-'$%! 3$:! E')45)1$(! K',! 1%E,'U15@! )34! 4`1:)15@! E($5)!
2'%%J51)7!)'!K$U',!:$@4!:E$,,'=!$5A!:$@4!)3,$:34,.!
!
Z:15@! :$@4&,J:3O'&(1@$)4! E$::4,154:! $:! 15A12$)',:! 'K!
E')45)1$(! J:4! 'K! 42'('@12$(! :1)4:! E,4:45)! 15! 5',)3=4:)4,5!
+'(',$A'! E,'U1A4A! $5! 'EE',)J51)7! )'! :)JA7! )34:4!
E'EJ($)1'5:!15!$!A1U4,:4!:3,J&!2'%%J51)7!=34,4!:$@4&,J:3!
1:! 5')! )34! A'%15$5)! :3,J&! :E4214:.! R34! E$))4,5:! 'K!
:$@4&,J:3O'&(1@$)4! A45:1)7! $5A! '22J,,4524! 15A12$)4! )3$)!
:3,J&! 2'%%J51)7! 2'%E':1)1'5! 1:! A,1U15@! )341,! A1:),1&J)1'5!
%',4! )3$5! E,4:4524! 'K! $! :3,J&! :E4214:.! >$:4(154! A$)$!
2'JE(4A!=1)3!2'5)15J4A!%'51)',15@!$5A!:)$)4!$5A!),$5:1)1'5!
%'A4(:! K',! 4$23! :1)4! =1((! $1A! A4)4,%1515@! %$5$@4%45)!
'E)1'5:.!
!
)QA)VY!:QA!(
!
<4:E'5:4! K,'%!:$@4&,J:3O'&(1@$)4!E$::4,154:! )'!42'('@12$(!
:1)4:! $5A! :1)4! 23$,$2)4,1:)12:! $)! >,'=5:! B$,?! :J@@4:):! )3$)!
42'('@12$(! :1)4:! $,4! $! E,$2)12$(! K,$%4=',?! $:! =1(A(1K4!
%$5$@4%45)!J51):.!9',! )34! ,4KJ@4*!3$U15@! )34:4!42'('@12$(!
:1)4:!%$EE4A!$5A!A4:2,1&4A!=1)315!$!:E$)1$(!2'5)4`)!=1((!&4!
J:4KJ(! K',! %$?15@! ($5A:2$E4! :2$(4! %$5$@4%45)! A421:1'5:!
)3$)! K$U',! :$@4&,J:3O'&(1@$)4! E$::4,154:.! ;'51)',15@! $5A!
%$5$@4%45)! :3'J(A! &4! E,1',1)1Q4A! $22',A15@! )'! 42'('@12$(!
:1)4! E')45)1$(*! ,4E,4:45)$)1U4! :1Q4! $5A! E,'`1%1)7! )'!
42'('@12$(! :1)4:! K$U',4A! &7! :$@4&,J:3O'&(1@$)4! E$::4,154:.!
6'%4! :1)4:! 3$U4! $! =1A4! ,$5@4! 'K! U$,1$&1(1)7! 15! :1)4!
23$,$2)4,1:)12:! )3$)! $,4! E')45)1$((7! $)),$2)1U4! )'! :$@4&,J:3O
'&(1@$)4:*! =34,4$:! ')34,! :1)4:! 3$U4! $! 5$,,'=! ,$5@4! 'K!
U$,1$&1(1)7!$5A!)3J:!(4::!$)),$2)1U4.!-'5@O)4,%!%'51)',15@!'K!
:1)4! 23$,$2)4,1:)12:! J:15@! $EE,'E,1$)4! %4)3'A:! =1((! $1A! 15!
A4)4,%1515@! :1)4! ,$5@4! 'K! U$,1$&1(1)7*! $::4::15@! E($5)!
2'%%J51)7! :)$)4:*! $5A! 4U$(J$)15@! %$5$@4%45)! :J224::.!
9J,)34,*! %'51)',15@! ')34,! =1(A(1K4! :E4214:! '5! 42'('@12$(!
:1)4:! $5A! 152',E',$)1'5! 'K! :1)4:! =1)315! $! ($5A:2$E4! =1((!
:1@51K12$5)(7!1%E,'U4!KJ52)1'5$(1)7!'K!)31:!K,$%4=',?.!
! !!
.)2AQMVPTJPSPAN!(
!
#4! )3$5?! 6.! >4$J23$154*! <.! -$J&3$5*! $5A! #.! 015@! K',!
151)1$)15@! )31:! E,'g42)! $5A! 2'5)15J4A! :JEE',).! 8,4$)!
$EE,421$)1'5!@'4:!)'!9.!>$,)(4))*!0.!>4,@J%*!>.!+34:)4,*!;.!
+3J,23*!C.!TA=$,A:*!0.!-15A4,*!$5A!;.!#'(U15@)'5!K',!K14(A!
A$)$!2'((42)1'5!$5A!C.!>42?*!6.!T$,(7*!+.!-415@$5@*!6.!;1((4,*!
S.! 63$=*! $5A! S.! #'(K! K',! $AU124! $5A! A1,42)1'5.! 6E421$(!
)3$5?:! )'! :)$KK! $)! >,'=5:! B$,?! S$)1'5$(!#1(A(1K4! <4KJ@4*!
>-;! a+,$1@! 914(A! jKK124b*! +'(',$A'! 6)$)4! -$5A! >'$,A!
a;'KK$)! +'J5)7b*! W4,%1((1'5! -1U4:)'2?! +'%E$57*! $5A!
S<+6! a+'(',$A'*! Z)$3! $5A! #7'%15@! 914(A! jKK124:b.!
9J5A15@!=$:!E,'U1A4A!&7!Z686!Z69#6*! )34!l4E$,)%45)!
'K! <454=$&(4! <4:'J,24:! $5A! )34! 8,$AJ$)4! 623''(! $)! )34!
Z51U4,:1)7!'K!#7'%15@.( (
(
HP9PHPA)P!(
!
>1&&7*!+.C.*!>J,@4::*!S.l.*!L1((*!l.D.*!;J:)'4*!6.L.!FGGG.!>1,A!245:J:!!
!!)42351hJ4:.!-'5A'5"!D2$A4%12!B,4::.![GF!E.!
>4:)*!-.>.!HPNF.!91,:)O74$,!4KK42):!'K!:$@4&,J:3!2'5),'(!'5!)='!:E$,,'=:.!!
!!C'J,5$(!'K!#1(A(1K4!;$5$@4%45)![d"\[cO\cc.!
>4:)4(%474,*!>.R.*!>,'=5*!C.<.*!L$U:)$A*!0.;.*!D(4`$5A4,*!<.*!+3$U4Q*!8.*!
!!L4,,12?*!C.T.!FGG[.!l4U4('E%45)!$5A!J:4!'K!:)$)4!$5A!),$5:1)1'5!%'A4(:!
!!K',!,$5@4($5A:.!C'J,5$(!'K!<$5@4!;$5$@4%45)!\d"HHcOHFd.!
>($1:A4((*!C.B.*!L'(%@,45*!<.+.!HPMc.!;$5$@15@!V5)4,%'J5)$15!!
!!,$5@4($5A:"!:$()OA4:4,)!:3,J&!,$5@4:.!8454,$(!R423512$(!<4E',)!VSROHd[.!!
!!j@A45*!ZR"!Z6lD*!9',4:)!64,U124*!V5)4,%'J5)$15!9',4:)!$5A!<$5@4!!
!!T`E4,1%45)!6)$)1'5.!\F!E.!
>'7(4*!6.D.*!<44A4,*!l.<.!FGG\.!+'(',$A'!:$@4&,J:3"!$!2'5:4,U$)1'5!!
!!$::4::%45)!$5A!:),$)4@7.!8,$5A!CJ52)1'5*!+j"!+'(',$A'!l1U1:1'5!'K!!
!!#1(A(1K4.!
>J2?($5A*!6.R.*!D5A4,:'5*!l.<.*!>J,53$%*!0.B.*!-$$?4*!C.-.*!>',234,:*!!
!!l.-.*!R3'%$:*!-.!FGGH.!V5),'AJ2)1'5!)'!A1:)$524!:$%E(15@"!4:)1%$)15@!!
!!$&J5A$524!'K!&1'('@12$(!E'EJ($)1'5:.!S4=!n',?"!j`K',A!Z51U4,:1)7!B,4::*!!
!!V52.!c[F!E.!
>J2?($5A*!6.R.*!<J::4((*!<.T.*!6$$&*!W.D.*!>('2?*!#.;.!FGHG.!D5$(7:15@!!
!!A4:1@54A!4`E4,1%45):!15!A1:)$524!:$%E(15@.!C'J,5$(!'K!D@,12J()J,4*!!
!!>1'('@7*!$5A!T5U1,'5%45)$(!6)$)1:)12:.!Hc"cF[Occc.!!
l'&(4,*!9.+.*!T&7*!C.*!B4,,7*!+.*!<123$,A:'5*!6.*!W$5A4,!L$4@45*!;.!HPPd.!!
!!6)$)J:!'K!#$:315@)'5e:!:3,J&O:)4EE4!42':7:)4%"!4`)45)*!'=54,:31E*!$5A!!
!!=1(A(1K4fU4@4)$)1'5!,4($)1'5:31E:.!63,J&O:)4EE4!,4:4$,23!E,'g42).!j(7%E1$*!!
!!#D"!#$:315@)'5!l4E$,)%45)!'K!91:3!$5A!#1(A(1K4.!cN!E.!
L4,,12?*!C.T.*!>4:)4(%474,*!>.R.*!D,234,*!6.*!RJ@4(*!D.C.*!>,'=5*!C.<.!!
!!FGGd$.!D5!15)4@,$)4A!K,$%4=',?!K',!:214524O&$:4A!$,1A!($5A!!
!!%$5$@4%45).!C'J,5$(!'K!D,1A!T5U1,'5%45):!d\"[HPO[[\.!
L4,,12?*!C.T.*!623J%$5*!8.T.*!<$5@'*!D.!FGGd&.!;'51)',15@!42'('@12$(!!
!!E,'24::4:!K',!,4:)',$)1'5!E,'g42):.!C'J,5$(!K',!S$)J,4!+'5:4,U$)1'5!!
!!Hc"HdHOHNH.!
L4,,12?*!C.T.*!W$5!44*!C.#.*!L$U:)$A*!0.;.*!>J,?4))*!-.;.*!#31)K',A*!!
!!#.8.!FGG\$.!;'51)',15@!%$5J$(!K',!@,$::($5A*!:3,J&($5A!$5A!:$U$55$!!
!!42':7:)4%:.!W'(J%4!V"!YJ12?:)$,).!-$:!+,J24:*!S;"!Z6lDOD<6!C',5$A$!!
!!T`E4,1%45)$(!<$5@4.![d!E.!!
L4,,12?*!C.T.*!W$5!44*!C.#.*!L$U:)$A*!0.;.*!>J,?4))*!-.;.*!#31)K',A*!!
!!#.8.!FGG\&.!;'51)',15@!%$5J$(!K',!@,$::($5A*!:3,J&($5A!$5A!:$U$55$!!
!!42':7:)4%:.!W'(J%4!VV"!l4:1@5*!:JEE(4%45)$,7!%4)3'A:!$5A!!
!!15)4,E,4)$)1'5.!-$:!+,J24:*!S;"!Z6lDOD<6!C',5$A$!T`E4,1%45)$(!!
!!<$5@4.!FGG!E.!!
0512?*!6.R.*!<')45&4,,7!C.R.!HPP\.!-$5A:2$E4!23$,$2)4,1:)12:!'K!!
!!K,$@%45)4A!:3,J&:)4EE4!3$&1)$):!$5A!&,44A15@!E$::4,154!&1,A:.!!
!!+'5:4,U$)1'5!>1'('@7!P"HG\POHGNH.!
0512?*!6.R.*!<')45&4,,7!C.R.!FGGG.!83':):!'K!3$&1)$):!E$:)"!2'5),1&J)1'5!'K!!
!!($5A:2$E4!23$5@4!)'!2J,,45)!3$&1)$):!J:4A!&7!:3,J&($5A!&1,A:.!T2'('@7!!
!!MH"FFGOFFN.!
;2DA''*!C.0.*!-'5@($5A*!#.6.*!TU$5:*!<.D.!FGGc.!S'5@$%4!&1,A!!
!!2'%%J51)7!,4:E'5:4:!)'!:$@4&,J:3!15U$:1'5!'K!2,4:)4A!=34$)@,$::!!
!!:44A15@:.!C'J,5$(!'K!#1(A(1K4!;$5$@4%45)!\[aFb"cPcO\GF.!
!
2008 Shrublands Proceedings 70 NREI XVI
82
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!B$1@4*!+.*!<1))4,*!6.D.!HPPP.!>1,A:!15!$!:$@4&,J:3!:4$"!%$5$@15@!!
!!:$@4&,J:3!3$&1)$):!K',!&1,A!2'%%J51)14:.!B$,)54,:!15!9(1@3)!#4:)4,5!
!!#',?15@!8,'JE.!>'1:4*!Vl.!!
B4(($5)*!;.*!63$U4,*!B.*!B7?4*!l.D.*!L4,,12?.!C.T.!FGG\.!V5)4,E,4)15@!!
!!15A12$)',:!'K!,$5@4($5A!34$()3*!U4,:1'5!c.!R423512$(!<4K4,4524!HN[cOd.!!
!!Z6lV*!>J,4$J!'K!-$5A!;$5$@4%45)*!S$)1'5$(!6214524!$5A!R4235'('@7!!
!!+45)4,*!l45U4,*!+j.!>-;f#jf6ROGGfGGHsHN[cf<4UG\.!HFF!EE.!
<475'(A:*!R.l.!HPMH.!S4:)15@!'K!:$@4!)3,$:34,*!:$@4!:E$,,'=*!$5A!!
!!>,4=4,]:!:E$,,'=!15!:'J)34$:)4,5!VA$3'.!+'5A',!M["dHOdc.!!
<475'(A:*!R.l.*!R,':)*!+.L.!HPMH.!8,$Q15@*!2,4:)4A!=34$)@,$::!$5A!&1,A!
!!E'EJ($)1'5:!15!:'J)34$:)4,5!VA$3'.!S',)3=4:)!6214524!\\"FF\OF[c.!
<123*!R.l.!HPNM.!+'=&1,A!E$,$:1)1:%!'K!:$@4!$5A!>,4=4,]:!:E$,,'=:.!!
!!+'5A',!MG"[cM.!!
<123*!R.l.!HPMG.!S4:)!E($24%45)!'K!:$@4!)3,$:34,:*!:$@4!:E$,,'=:!$5A!
!!>,4=4,]:!:E$,,'=:.!#1(:'5!>J((4)15!PF"[dFO[dM.!
<')45&4,,7*!C.R.*!0512?*!6.R.!HPPP.!;J()1O:2$(4!3$&1)$)!$::'21$)1'5:!'K!)34!!
!!:$@4!:E$,,'="!1%E(12$)1'5:!K',!2'5:4,U$)1'5!&1'('@7.!6)JA14:!15!DU1$5!!
!!>1'('@7!HP"P\OHG[.!!
<')45&4,,7*!C.R.*!B$))45*!;.D.*!B,4:)'5*!0.-.!HPPP.!>,4=4,e:!:E$,,'=!!
!!a!?-V/&&'+%#/,/#-b.!L(!R34!>1,A:!'K!S',)3!D%4,12$*!S'.![PG*!4A1)4A!&7!D.!!
!!B''(4!$5A!9.!81((.!B31($A4(E31$"!R34!>1,A:!'K!S',)3!D%4,12$*!V52.!
<')45&4,,7*!C.R.*!#145:*!C.D.!HPMG.!L$&1)$)!:),J2)J,4*!E$)23154::*!$5A!$U1$5!!
!!2'%%J51)14:!15!S',)3!D%4,12$5!:)4EE4!U4@4)$)1'5"!$!%J()1U$,1$)4!!
!!$5$(7:1:.!T2'('@7!dH"HFFMOHF\G.!
6'1(!6J,U47!6)$KK*!S$)J,$(!<4:'J,24:!+'5:4,U$)1'5!64,U124*!Z6lD.!6'1(!
!!6J,U47!84'@,$E312!a66Z<8jb!l$)$&$:4!K',!;'KK$)!+'J5)7*!+j.!!
!!DU$1($&(4!Z<-"!Å3))E"ff:'1(A$)$%$,).5,2:.J:A$.@'UÅ!|D224::4A!!
!!H\fGHfFGGd}.!
R3'%$:*!-.*!-$$?4*!C.-.*!l4,,7*!C.9.*!>J2?($5A*!6.R.*!>',234,:*!l.-.*!!
!!D5A4,:'5*!l.<.*!>J,53$%*!0.B.*!6),15A&4,@*!6.*!L4A(47*!6.-.*!>J,)*!;.-.*!!
!!;$,hJ4:*!9.9.+.*!B'(($,A*!C.L.*!94=:)4,*!<.;.!FGG\.!l1:)$524!\.G!,4(4$:4!!
!!F!:'K)=$,4.!Z51U4,:1)7!'K!6).!D5A,4=:*!Z0"!<4:4$,23!Z51)!K',!#1(A(1K4!!
!!B'EJ($)1'5!D::4::%45).!
W$5A4,!L$4@45*!#.*!l'&(4,*!9.+.*!B14,24*!l.C.!FGGG.!63,J&:)4EE4!&1,A!!
!!,4:E'5:4!)'!3$&1)$)!$5A!($5A:2$E4!U$,1$&(4:!15!T$:)4,5!#$:315@)'5*!Z6D.!!
!!+'5:4,U$)1'5!>1'('@7!Hcacb"HHc\OHHdG.!
#145:*!C.D.*!<')45&4,,7*!C.R.!HPMH.!L$&1)$)!$::'21$)1'5:!$5A!2'%%J51)7!!
!!:),J2)J,4!'K!&1,A:!15!:3,J&:)4EE4!45U1,'5%45):.!T2'('@12$(!;'5'@,$E3:!!
!!\H"FHOcH.!!
#145:*!C.D.*!<')45&4,,7*!C.R.*!W$5!L',54*!>.!HPM\.!R4,,1)',7!:1Q4!!
!!U$,1$)1'5:!15!:3,J&:)4EE4!&1,A:.!DJ?!HGF"\GGO\G\.!!
#145:*!C.D.*!<')45&4,,7*!C.R.*!W$5!L',54*!>.!HPMN.!L$&1)$)!'22JE$527!!
!!E$))4,5:!'K!S',)3!D%4,12$5!:3,J&:)4EE4!&1,A:"!)34!4KK42):!'K!:E$)1$(!:2$(4.!!
!!j1?':!cM"H[FOHcN.!!
!
!
!
( ( ( ( (
!!
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
2008 Shrublands Proceedings 71 NREI XVI
83
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
84
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!!"#$%&'$()*+$,-.%/01$2&$324&0%)&$5)6$7%6+8*419$:%&6+$)&$;+""2<102&+$
$
=%*"$>?$@%-82"0A$%&'$:+B+*$C?$:+&1D$
!
!
!"#$%!&$'
'
"#$%&! '&()*&'+! #,-&'! ,.'&! /#0! 1#$+! .123.(#-.)$0! ,)'! 4.353.,&!
/#6.-#-7! 8-! 4#0! )9'! )6:&(-.*&! -)! 5&-&'1.$&! -/&! &,,&(-! ),! &3;!
/&'6.*)'+! )$! '&()*&'+! ),! 1)9$-#.$! 6.%! 0#%&6'90/! <"#$%&'(')!
$#'*%+$)$)! ,)(%-)+)=! >! 639&69$(/! 4/&#-%'#00! <".#/0-#/+!!
(0'1)$2&=! >! 85#/)! ,&0(9&! 34%($21)! '*)5/%+('(=! 4.$-&'! '#$%&! #!
5&(#5&!#,-&'!#!?@AA!4.35,.'&!)$! -/&!B3#(;C-#.3&5!D&&'!E3#-&#9!),!
-/&!F)'-/&'$!G&33)40-)$&!H.$-&'!"#$%&7!I9'!/+2)-/&0&0!4&'&!-/#-!
0/'960!#$5!/&'6#(&)90!23#$-0!4.33!'&()*&'! ,')1!,.'&!&J9#33+!4.-/!
)'!4.-/)9-!&3;!/&'6.*)'+7!K&#09'&1&$-0!4&'&!-#;&$!.$!#$5!)9-!),!
&L(3)09'&0! &0-#63.0/&5! .$! ?@MN! #$5! ?@OP! )$! &$*.')$1&$-#33+!
2#.'&5Q! 2')-&(-&5! #$5! 6')40&5C%'#R&5! 0.-&0! <+! S! ?P=7! K)9$-#.$!
6.%!0#%&6'90/!()*&'!<+!S!M=!#*&'#%&5!PT!2&'(&$-!4.-/!2')-&(-.)$!
#$5! @7N! 2&'(&$-! 4/&'&! 6')40&5! <6! ?! T7T?=7! K)9$-#.$! 6.%!
0#%&6'90/! 5&$0.-.&0!4&'&! $)-! 5.,,&'&$-! <6!?! T7T?=7! U/&! 02')9-.$%!
0/'960Q! '966&'! '#66.-6'90/! 375#-(/$5)&+2(! +)2(%/(2(=Q! %'&&$!
'#66.-6'90/! 378! ,'(1'*'9:/#2(=Q! #$5! %'#+! /)'0&6'90/! <;%$#)*-&')!
1)+%(1%+(=Q! <+! S! V=! '&02)$5&5! -/&! 0#1&! #0! 1)9$-#.$! 6.%!
0#%&6'90/! 4.-/! ()*&'! ),! M7A! 2&'(&$-! #$5! -4)! 2&'(&$-! 4/&'&!
2')-&(-&5!#$5!6')40&5Q! '&02&(-.*&3+! <6!?! T7TT?=Q!4.-/!$)!)*&'#33!
5.,,&'&$(&! .$! 5&$0.-+! <6! ?! T7VN=7! W&4! ()*&'! 5.,,&'&$(&0! &L.0-&5!
6&-4&&$! .$5.*.59#3! 2#.'0! ),! 2')-&(-&5! #$5! 9$2')-&(-&5! 0.-&0! ,)'!
/&'6#(&)90! 23#$-0! <+!S! ?P=7! X.1.3#'3+! $)! ()*&'! 5.,,&'&$(&0!4&'&!
,)9$5!)*&'!#33!0.-&0!,)'!-)-#3!/&'6#(&)90!02&(.&0Q!%'#00&0Q!)'!,)'607!
H&! '&:&(-&5! )9'! /+2)-/&0&0! ,)'! 0/'960! #0! &3;! /&'6.*)'+! 5.5!
$&%#-.*&3+! .12#(-! 0/'96! '&()*&'+! #,-&'! 4.35,.'&7! "&59(-.)$0! ),!
0/'96! ()*&'! #$5! 2')59(-.*.-+! .$! 1)9$-#.$! 6.%! 0#%&6'90/C%'#00!
()119$.-.&0! ,')1! 4.35,.'&! #$5! .$-&$0&! /&'6.*)'+! /#*&!
.123.(#-.)$0!,)'!1#$+!)'%#$.0108!Y&+4)'50Z!"#$%&'(')! $#'*%+$)$)Q!
&3;Q!,.'&Q!0#%&6'90/Q!G&33)40-)$&!
!
,EF:GHI=F,GE$
!
<+.2:)$%(! #%:-! /+! ().%=#2(5! 3['-&1.0.#>! 5)='$)$! $-0%(! 9/#!
?'+$%#! 9/#).%! /+! $5%!@/#$5%#+!A%::/?($/+%!B'+$%#! C)+.%!
3@ABC>! 3B)&=/:$! DEEFG! B)&=/:$! DEEHG! B)&=/:$! )+*!
I1@%):! DEHJG! B)&=/:$! )+*! K5%#?//*! DEEE>8! L)('+! ='.!
().%=#2(5! 3[7!-7! -'.5&$-#-#>! ! )+*! !B-/&'+.! ='.! ().%=#2(5!
3[7! -7! 4+)1.$%&$0.0>M! )#%! '&0/#$)+$! /+! $5%! @ABC8!
N/?%,%#M!'$!'(!&/2+$)'+!='.!().%=#2(5!3[7!-7!*#0&+#$#>!$5)$!
'(! &/($! '&0/#$)+$! $5%#%! *2%! $/! $5%! :)#.%#! )#%)! '$! /1120'%(!
)+*! '$(! 5'.5! 0#%9%#%+1%! =-! 2+.2:)$%(! )(! 9/#).%! 3B)&=/:$!
DEEFG!B)&=/:$!DEEH>8!
OOOOOOOOOOO!
P+Q!B)&=/:$M!78R8!%$!):8!1/&0(8!STDD8!6#/1%%*'+.(!U!K5#2=:)+*(Q!
?':*:)+*(!)+*!?':*:'9%!5)='$)$(G!STTH!V2+%!DJWDEG!L/X%&)+M!I;8!
@CYPM!,/:2&%!Z[P8!K8V8!)+*!V%(('%!Y8!\2'++%-!@)$2#):!C%(/2#1%(!
C%(%)#15!R'=#)#-M!R/.)+M!<$)5M!<K"8!
D7)#:! R8! B)&=/:$M! 6#/9%((/#! /9! C)+.%! K1'%+1%M! ]%0)#$&%+$! /9!
"+'&):!)+*!C)+.%!K1'%+1%(M!I/+$)+)!K$)$%!<+',%#('$-M!L/X%&)+8!
SC%-%#!V8!C%+(M!9/#&%#!.#)*2)$%!)(('($)+$M!12##%+$:-!?'$5!L2#%)2!/9!
R)+*!I)+).%&%+$M!]'::/+M!I;!
!
]2#'+.!?'+$%#!=)('+!='.!().%=#2(5!'(!0)#$'12:)#:-!'&0/#$)+$!
9/#! 2+.2:)$%(! )(! +2$#'$'/2(! 9/#).%! )+*! 9/#! $5%#&):! )+*!
(%12#'$-!1/,%#!3B)&=/:$!STT^G!B%:15!)+*!I1"#$52#!DEJE>8!
I%15)+'(&(! $5)$! '+9:2%+1%! 2+.2:)$%! =#/?('+.! 0)$$%#+(! /+!
().%=#2(5! $)_)! /+! $5%! @ABC! 5),%! =%%+! '+,%($'.)$%*M!
'+1:2*'+.!'+$%+('$-!/9!2(%!3L#)-!)+*!/$5%#(!DEEDG!6%#(/+'2(!
)+*!/$5%#(!DEHJG!K'+.%#!)+*!C%+`'+!DEEaG!K$#'=-!)+*!/$5%#(!
DEHJG! B)&=/:$! DEEFG! B)&=/:$! )+*! I1@%):! DEHJG!
B)&=/:$! )+*! /$5%#(! DEE^>8! P+$%+(%! =#/?('+.! 5)(! #%*21%*!
='.! ().%=#2(5!0/02:)$'/+(!/+! $5%!@ACB!3B)&=/:$! DEEFG!
B)&=/:$!)+*!/$5%#(!DEEEG!B)&=/:$!)+*!K5%#?//*!DEEE>8!
B':*9'#%!)$! :%)($! $%&0/#)#':-!%:'&'+)$%(!='.!().%=#2(5! $)_)!
)(! $5%-! #%(0/+*! +%.)$',%:-! $/! 9'#%! 3B)&=/:$! )+*! /$5%#(!
DEEEG! B%:15! STTa>8! R/((! /9! ='.! ().%=#2(5! 1)+! '&0)1$!
+2&%#/2(!?':*:'9%!0/02:)$'/+(!3B%:15!STTa>8!!
!
]2#'+.!$5%!%)#:-!$?%+$'%$5!1%+$2#-M!1/+1%#+!9/#!$5%!?%:9)#%!
/9!='.!().%=#2(5!1/&&2+'$'%(!?'$5'+!A%::/?($/+%!@)$'/+):!
6)#`! 3A@6>! #%1%',%*! &215! )$$%+$'/+! 37)5):)+%! DE^bG!
c'$$)&(!DEaTG!C2(5!DEbSG!B#'.5$!)+*!;5/&0(/+!DEba>8!P+!
#%(0/+(%M! $5%!@)$'/+):! 6)#`! K%#,'1%! 3@6K>! 1/+($#21$%*! DT!
%_1:/(2#%(! '+! DEaJ! )+*! DEFSM! 0)#$')::-! $/! ($2*-! $5%!
#%:)$'/+(5'0(!=%$?%%+!2+.2:)$%!9/#).'+.!)+*!='.!().%=#2(58!
;?/!%_1:/(2#%(!/+!$5%!L:)1`W$)':%*!]%%#!6:)$%)2!1/+$)'+'+.!
/+:-! ='.! ().%=#2(5W.#)((! 5)='$)$! $-0%(! 1/&0:%$%:-! =2#+%*!
*2#'+.! $5%! :)#.%! A%::/?($/+%! 9'#%(! /9! DEHH! 1#%)$'+.! )+!
/00/#$2+'$-!$/!'+,%($'.)$%!9'#%!)+*!%:`!5%#=',/#-!'+9:2%+1%(!
/+!$5%(%!1/&&2+'$'%(8!!
!
d2#!/=e%1$',%!?)(! $/! '+,%($'.)$%! #%1/,%#-!/9!&/2+$)'+!='.!
().%=#2(5! )+*! )((/1')$%*! (0%1'%(! /+! $5%!L:)1`W$)':%*!]%%#!
6:)$%)2!/9!$5%!@ABC!)!*%1)*%!)9$%#!$5%!DEHH!A%::/?($/+%!
?':*9'#%(M! )! 0%#'/*! *2#'+.! ?5'15! $5%! )#%)! ?)(! 2+*%#!
#%:)$',%:-! '+$%+(%!?'+$%#!5%#=',/#-M! :)#.%:-!=-!%:`8!B%!*'*!
$5'(! =-! 1/&0)#'+.! (5#2=! )+*! 5%#=)1%/2(! 1/,%#! )+*! (5#2=!
*%+('$'%(!=%$?%%+!%+,'#/+&%+$)::-!0)'#%*!('$%(!0#/$%1$%*!/#!
2+0#/$%1$%*!9#/&!2+.2:)$%! 9/#).'+.!?'$5'+! $5%!)#%)!=2#+%*!
'+! DEHH8! B%! $%($%*! $5%! 5-0/$5%(%(! $5)$! $5%(%! 0:)+$! $)_)!
#%1/,%#%*! 9#/&! $5%! ?':*9'#%! %f2)::-! ?'$5! /#! ?'$5/2$! %:`!
5%#=',/#-8!
!
7FIH;$7,F!7$
!
;5%! @ABC! /1120'%(! DTTMTTT! 5)! /,%#! )+! HT! `&! ($#%$15!
):/+.! $5%! :/?%#! %:%,)$'/+(! '+! +/#$5%#+! A@6! )+*! %_$%+*(!
+/#$5?)#*! '+$/! I/+$)+)! ):/+.! $5%! A%::/?($/+%M! g)#*+%#!
)+*! R)&)#! *#)'+).%(! 3N/2($/+! DEHS>8! ;5%! L:)1`W$)':%*!
]%%#! 6:)$%)2! ?5%#%! $5%! ($2*-! ?)(! 1/+*21$%*! '(!
)00#/_'&)$%:-! &'*?)-! =%$?%%+! I)&&/$5! )+*! ;/?%#!
V2+1$'/+! )+*! +%)#! $5%! 1%+$%#! /9! $5%! @ABC8! ;5%! @6K!
85
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!4,42)4A!)='!F!3$!J5@J($)4!4`2(':J,4:!'5!)31:!E($)4$J*!'54!15!
HP\N! $5A! )34! :42'5A! 15! HPdF*! )'! 4U$(J$)4! )34! 4KK42):! 'K!
J5@J($)4! @,$Q15@! '5!%'J5)$15! &1@! :$@4&,J:3! 2'%%J51)14:!
a>$,%',4! HPMG/! L'J:)'5! HPMF/! 615@4,! $5A! L$,)4,! HPPdb.!
R34! 4(4U$)1'5! 1:! $EE,'`1%$)4(7! F*GcG!%*!%1A=$7!&4)=445!
)34!('=4,!aH*dGG!%b!$5A!31@34,!aF*dGG!%b!4(4U$)1'5:!'K!)34!
Sn#<! a+'J@345'J,! HPPH/! L'J:)'5! HPMFb.! D55J$(!
E,421E1)$)1'5! ,4241U4A! $)! ;$%%')3! aH*MPP! %b! 1:!
$EE,'`1%$)4(7!cGG!%%*!$5A!$)!R'=4,!9$((:! aH*PHF!%b!cHG!
%%*!)34!54$,4:)!=4$)34,!:)$)1'5:!a9$,54:!HPPHb.!L$(K!'K!)34!
E,421E1)$)1'5! 1:! ,4241U4A! $:! :5'=*! $5A!%':)! ,$15K$((! '22J,:!
15!:E,15@!$5A!4$,(7!:J%%4,!=1)3!)34!E4$?!,4241U4A!15!CJ54!
a\G%%b! a9$,54:! HPPHb.! R34! A42$A4! K'(('=15@! )34! HPMM!
=1(AK1,4:!15!nSB!=$:!23$,$2)4,1Q4A!&7!=15)4,:!'K!(4::!)3$5!
$U4,$@4! :4U4,1)7! a9$,54:! HPPHb.! B154A$(4! @($21$(! )1((! 1:! )34!
E$,45)!%$)4,1$(!K',!;'((1:'(:!'5!)34!:)JA7!$,4$!=1)3!$!2,712!
)4%E4,$)J,4!,4@1%4!a-$54!HPPGb.!R4`)J,4! 1:! )7E12$((7! ('$%!
=1)3! 2'J,:4! K,$@%45):! ,$5@15@! K,'%! @,$U4(! )'! &'J(A4,:!
a-$54! HPPGb.! R34! %'J5)$15! &1@! :$@4&,J:3! $5A! &(J4&J523!
=34$)@,$::! a16#5?4#5(+ *?-<'0$2b! 3$&1)$)! )7E4! A'%15$)4:*!
4:E421$((7! '5! :('E4:!=1)3! $57! :'J)3! $:E42).! R34!%'J5)$15!
&1@! :$@4&,J:3! $5A! VA$3'! K4:2J4! aK/*0$<'+ -)'"5/(*-*b!
3$&1)$)! )7E4! 1:!%',4! (1?4(7! K'J5A!'5! 5',)3! $5A! 4$:)! K$215@!
:('E4:.! 8,445! ,$&&1)&,J:3! a3"#4*50"'2($*+ ;-*<-)-.&5#$*b*!
,J&&4,! ,$&&1)&,J:3! a38+ ('$*/5*$*b*! $5A! @,$7! 3',:4&,J:3!
a>/0#')42-'+ <'(/*</(*b! $,4! (4::! A'%15$5)! )3$5! %'J5)$15!
&1@! :$@4&,J:3*! &J)! 2'%%'5.! R34:4! )3,44! :3,J&:! 3$U4! $!
:E,'J)15@!3$&1).!!
!
SPNRQT!(
!
6$%E(15@!=$:!2'5AJ2)4A!AJ,15@! )34! :J%%4,:!'K!HPPM!$5A!
HPPP*! $! A42$A4! $K)4,! )34!=1(AK1,4.!R=4(U4! 45U1,'5%45)$((7!
A1KK4,45)!:1)4:!&$:4A!'5!:('E4!$5A!$:E42)!=4,4!K'J5A!15!)34!
)='! 4`2(':J,4:! a+'J@345'J,! HPPHb.! R34:4! HF! :1)4:! =4,4!
E$1,4A!=1)3! $Ag$245)! ',! 54$,&7! J5E,')42)4A! :1)4:! a)$&(4! Hb.!
;'J5)$15! &1@! :$@4&,J:3*! :E,'J)15@! :3,J&:! a@,445!
,$&&1)&,J:3*! ,J&&4,! ,$&&1)&,J:3*! $5A! @,$7! 3',:4&,J:3b*! $5A!
34,&$24'J:! :E4214:! A'%15$)4A! K1U4*! K'J,*! $5A! )3,44! :1)4:*!
,4:E42)1U4(7.!L'=4U4,*!$((!HF!:1)4:!=4,4!J:4A!15!2'%E$,15@!
2'U4,! 'K! 34,&$24'J:! :E4214:! &42$J:4! )347! =4,4! 1%E',)$5)!
'5! $((! :1)4:.! j5(7! 4:)$&(1:34A! :3,J&:! =4,4! :$%E(4A! K',!
A45:1)7! )'! $U'1A! '22$:1'5$(! $&5',%$((7! 31@3! 5J%&4,:! 'K!
:44A(15@:! )3$)! $(=$7:! 3$U4! $! 31@3! %',)$(1)7.! T:)$&(1:34A!
:3,J&:!=4,4!)3':4!=1)3!$5!$U4,$@4!2'U4,!?!H\!2%!K,'%!K'J,!
15)4,24E):!a#$%&'()!$5A!')34,:!HPPcb.!
!
D)! 4$23! 'K! )34! HF! :1)4:*! HG! :),$)1K14A! [G!%! ),$5:42):! =4,4!
('2$)4A!15:1A4!)34!4`2(':J,4!$:!=4,4!HG!),$5:42):!'J):1A4!)34!
4`2(':J,4! '5! $5! 45U1,'5%45)$((7! E$1,4A! :1)4! a+'J@345'J,!
HPPH/!#$%&'()!$5A!634,=''A!HPPPb.!R34!(154!15)4,24E)1'5!
%4)3'A! a+$5K14(A! HPcH/! #$%&'()! $5A! ')34,:! FGGdb! =$:!
J:4A! )'! '&)$15! :3,J&! 2'U4,.!D((! :3,J&! 2'U4,! :4@%45):!?! [!
2%!=4,4! 152(JA4A.! jE45! :E$24:! $5A! A4$A! K'(1$@4! ?! [! 2%!
=4,4! 4`2(JA4A.! D! E(J%&! &'&! =$:! E,'g42)4A! K,'%! )34!
),$5:42)!(154!)'!E($5):!)'!A4)4,%154!E,421:4!15)4,24E):.!D('5@!
4$23![G!%!(154*!&4()! ),$5:42):!'K!F!`![G!%!=4,4!2,4$)4A!&7!
%4$:J,15@!H!%!'5!&')3!:1A4:!'K!)34!(154!),$5:42).!l45:1)14:!
'K! 4:)$&(1:34A! :3,J&:! =4,4! '&)$154A! =1)315! )34! HG! &4()!
),$5:42):.! D! A421%4)4,! aFG! `! \G! 2%b! K,$%4! =$:! E($24A! $)!
4U4,7! )31,A!%4)4,! $('5@! 4$23! ),$5:42)! )'! 4:)1%$)4! 2'U4,! 'K!
34,&$24'J:! :E4214:! al$J&45%1,4! HP\Pb.! R31:! ,4:J()4A! 15!
HGG! K,$%4:! 15! 4$23! )34! E,')42)4A! $5A! &,'=:4AO@,$Q4A!
E',)1'5:!'K!4$23!45U1,'5%45)$(!E$1,15@.!!
!
N+/I$( @Z6('E4:! $5A! $:E42):! $)! )34! HF! ('2$)1'5:! =34,4!
&,'=:4A!$5Af',!@,$Q4A!:1)4:!$5A!E,')42)4A!:1)4:!=4,4!E$1,4A!
&7!&')3!23$,$2)4,:.!R34!E$1,4A!:1)4:!$,4!$::'21$)4A!=1)3!)='!
4`2(':J,4:!4:)$&(1:34A!15!HP\N!$5A!HPdF!'5!)34!>($2?O)$1(4A!
l44,! B($)4$J! $5A! &J,54A! AJ,15@! )34! n4(('=:)'54! K1,4:! 'K!
HPMM.!6$%E(15@!=$:!2'5AJ2)4A!AJ,15@!)34!:J%%4,:!'K!HPPM!
$5A!HPPP.!
!*&$(-"</$0+( !I,7$'(WmX( .%7$1&(We;0,<(-,0&8X(
H! ;'A4,$)4! H[F!
F! 6)44E! HdG!
[&! 845)(4! Hd\!
c&! 9($)! !
\! ;'A4,$)4! HFF!
d2! 845)(4! MF!
N&! 845)(4! HMG!
M2! ;'A4,$)4! Hcc!
P2! ;'A4,$)4! H[M!
HG2! ;'A4,$)4! H\c!
HH2! 6)44E! HHd!
HF&! 845)(4! NH!
$D((!:1)4:!=4,4!J:4A!15!34,&$24'J:!:E4214:!2'%E$,1:'5:.!
&61)4:!J:4A!15!:E,'J)15@!:3,J&!2'%E$,1:'5:.!
261)4:!J:4A!15!%'J5)$15!&1@!:$@4&,J:3!2'%E$,1:'5:.!
A6('E4!2($::4:!$,4"!9($)!?![!E4,245)*!845)(4!t!cIH\!
E4,245)*!;'A4,$)4!t!HdIFP!E4,245)*!6)44E!t![GIcc!
E4,245).!
!
R='! :$%E(4! )! E,'24AJ,4:! =4,4! J:4A! )'! 2'%E$,4! 2'U4,!
a:3,J&!$5A!34,&$24'J:b!$5A!A45:1)7!a:3,J&b!%4$5:!&4)=445!
E,')42)4A! $5A! &,'=:4AO@,$Q4A! :1)4:! $K)4,! 15:J,15@! )34! A$)$!
=4,4!5',%$((7!A1:),1&J)4A!a+'J@345'J,!HPPH/!#$%&'()!$5A!
634,=''A!HPPPb.!!R'!!%$?4!:1%J()$54'J:!15K4,4524:!$)!)34!
F+t!G.G\!(4U4(*!)34!)4:):!=4,4!$AgJ:)4A!J:15@!)34!>'5K4,,'51!
E,'24AJ,4!aS4)4,!$5A!')34,:!HPPdb.!
!
HP!YVN!(
!
R34!2'%E$,1:'5!&4)=445!E,')42)4A!$5A!&,'=:4A!$,4$:!'U4,!
$((! K1U4! %'J5)$15! &1@! :$@4&,J:3! A'%15$)4A! :1)4:! K'J5A!
%'J5)$15! &1@! :$@4&,J:3! 2'U4,! ('=4,! aF! ?! G.GGHb! '5!
&,'=:4A!$,4$:!$)!P.N!E4,245)!2'%E$,4A!)'!FG!E4,245)!=34,4!
E,')42)4A! a)$&(4!Fb.!R34! )3,44!:E,'J)15@!:3,J&:!2'((42)1U4(7!
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!2'%E,1:4A! 2'5:1A4,$&(7! (4::! 2'U4,! )3$5! %'J5)$15! &1@!
:$@4&,J:3! a)$&(4! Fb.! L'=4U4,*! ,4($)1'5:31E:! =4,4! :1%1($,.!
6E,'J)15@!:3,J&:!3$A!(4::!2'U4,!aF!?!G.GGHb!$)!)='!E4,245)!
'5!&,'=:4A!$,4$:!)3$5!'5!J5&,'=:4A!$,4$:!$)!\.M!E4,245)!'5!
)34! K'J,! :1)4:! '5! =3123! )347! =4,4! )34! A'%15$5)! :3,J&:!
a)$&(4!Fb.!!
!
N+/I$( >ZB4,245)! 2'U4,! a(! t! HGb! 'K! $((! %'J5)$15! &1@!
:$@4&,J:3!$5A!:E,'J)15@!:3,J&:! a8,445! ,$&&1)&,J:3*! ,J&&4,!
,$&&1)&,J:3*!$5A!@,$7!3',:4&,J:3b!=1)3!:)$5A$,A!A4U1$)1'5:!
15! E$,45)34:4:! $)! 45U1,'5%45)$((7! E$1,4A! E,')42)4A! ',!
&,'=:4A! :1)4:! '5! )34! >($2?O)$1(4A! l44,! B($)4$J! 'K!
n4(('=:)'54! S$)1'5$(! B$,?! $5A! :$%E(4A! )34! :J%%4,:! 'K!
HPPM!$5A!HPPP.!
!*&$( L0,&$1&$'(WmX( a0,4%$'(WmX( L0,/+/*I*&3(o((+(
S,"-&+*-(/*#(%+#$/0"%8(
d! Hd.[!a\.Fb! N.P!a\.Fb! G.GGF!
M! FG.[!a\.\b! d.[!ac.cb! G.GGH!
P! Fc.M!ad.cb! HG.P!a[.Mb! G.GGH!
HG! HM.H!aM.Fb! HH.c!a\.\b! G.Gc\!
HH! FG.\!a\.Gb! HH.P!a[.Hb! G.GGH!
!70,"&*-#(%80"/%(
[! c.[!aF.[b! G.N!aG.cb! G.GGH!
c! c.c!aF.db! F.P!aH.\b! G.HFG!
N! d.N!a[.cb! G.P!aG.db! G.GGH!
HF! N.d!a[.cb! [.N!aH.db! G.GGd!
$R34!2'%E$,$)1U4!F!U$(J4!K',!:1%1($,!15K4,4524:!1:!G.GH.!
!
jU4,!)34!K1U4!%'J5)$15!&1@!:$@4&,J:3!:1)4:!A45:1)7!=$:!5')!
,4AJ24A!aF!?!G.HFb!&7!&,'=:15@.!T:)$&(1:34A!%'J5)$15!&1@!
:$@4&,J:3!A45:1)14:! ,$5@4A! K,'%!c\.P! )'!HcN.M!$5A![F.\! )'!
HFP.c!E4,!dG!%F!=34,4!E,')42)4A!$5A!&,'=:4A*!,4:E42)1U4(7!
a)$&(4! [b.! V5A1U1AJ$(! 2'%E$,1:'5:! 'K! K'J,! 'K! )34! K1U4! :1)4:!
A'%15$)4A! &7! %'J5)$15! &1@! :$@4&,J:3! :3'=4A! 5'!
A1KK4,4524:!aF!?!G.G\b!15!A45:1)7*!$()3'J@3!:1)4!HH!3$A!%',4!
E($5):! aF!?! G.GHMb!=34,4! E,')42)4A! aMN.d! E4,! dG!%Fb! )3$5!
=34,4!&,'=:4A! aNH.c!E4,!dG!%Fb.!R34!A45:1)7!'K! :E,'J)15@!
:3,J&:!=$:!5')!A1KK4,45)!aF!?!G.cNb!$2,'::!)34!K'J,!:1)4:!)347!
A'%15$)4A!$)!$5!$U4,$@4!'K!N[.P!$5A!MF.F!E4,!dG!%F!=34,4!
E,')42)4A!$5A!&,'=:4A*!,4:E42)1U4(7!a)$&(4![b.!
!
jU4,!$((!HF!:1)4:!)')$(!34,&$24'J:!2'U4,!=$:!5')!A1KK4,45)!aF!
?! G.[Nb! $)! \H.[! E4,245)! $5A! \F.c! E4,245)! =34,4! E,')42)4A!
$5A! @,$Q4A*! ,4:E42)1U4(7! a)$&(4! cb.! 8,$::4:! 2'%E,1:4A! )34!
%$g',1)7! 'K! )34! 34,&$24'J:! 2'U4,! =1)3! $U4,$@4:! 'K! [d.N!
E4,245)! $5A! [M.d! E4,245)! =34,4! E,')42)4A! $5A! @,$Q4A*!
,4:E42)1U4(7!aF!?!G.GM\b.!9',&!2'U4,!=$:!5')!A1KK4,45)!aF!?!
G.FNb!41)34,!=1)3!$U4,$@4:!'K!Hc.d!E4,245)!$5A!H[.P!E4,245)!
=34,4!E,')42)4A!$5A!@,$Q4A*!,4:E42)1U4(7.!!
!
T:!)Y!!:QA((
!
!80"/()+-,73(),6$0(
jJ,! ,4:J():! 15A12$)4! &,'=:15@! :JEE,4::4A! ,42'U4,7! 'K!
:3,J&:! $K)4,! K1,4.! >,'=:15@! (4::454A! %'J5)$15! &1@!
:$@4&,J:3!A'%15$524!=345!1)!,4:J()4A!15!$!A42(154!'K!2'U4,!
K,'%!FG!E4,245)!)'!P.N!E4,245)!aF!?!G.GGHb!'5!'J,!:1)4:.!j5!
J5&J,54A!E',)1'5:!'K! )34!Sn#<*!#$%&'()!$5A!634,=''A!
aHPPPb! ,4E',)4A! :1%1($,! ,4:J():! K,'%! 2'%%J51)14:!
4:)$&(1:34A!%J23! ('5@4,! =1)3! 5'! ?5'=5! K1,4! 4KK42):! :1524!
nSB! =$:! 2,4$)4A! 15! HMNF.! R341,! E,')42)4A! :1)4:! 3$A! 5')!
&445!&,'=:4A!K',!41)34,![F!',![N!74$,:.!R347!K'J5A!$U4,$@4!
&1@! :$@4&,J:3!2'U4,!'5!E,')42)4A!E',)1'5:!=$:! )3,44! )1%4:!
@,4$)4,! aF! ?! G.GGFNb! )3$5! =34,4! &,'=:4A! 'U4,! HP! :1)4:.!
R341,! 2'U4,! $U4,$@4A! HP.N! E4,245)! 15:1A4! $5A! d.\E4,245)!
'J):1A4! $)! HH!%'J5)$15! &1@! :$@4&,J:3! $5A! 41@3)!#7'%15@!
&1@! :$@4&,J:3! :1)4:.! >($1:A4((! aHP\[b! ,4E',)4A! (1))(4! ,4O
4:)$&(1:3%45)! 'K! %'J5)$15! &1@! :$@4&,J:3! HF! 74$,:! $K)4,!
&J,515@!15!VA$3'.!V5!$!:1%1($,!%$554,*!gJ:)!5',)3!'K!nSB!'5!
:4U45! Sn#<! :1)4:! &J,54A! HG! )'! Hc! 74$,:! E,4U1'J:(7*!
%'J5)$15! &1@! :$@4&,J:3! 2'U4,! $U4,$@4A! H.F! E4,245)!
2'%E$,4A! )'! [[! J5&J,54A! :1)4:! )3$)! $U4,$@4A! Hc.F! E4,245)!
A4:E1)4!U4,7!34$U7!&,'=:15@!a#$%&'()!$5A!')34,:!HPPPb.!
(
N+/I$( FZl45:1)7! 'K! 4:)$&(1:34A! %'J5)$15! &1@! :$@4&,J:3!
E($5):! $5A! :E,'J)15@! :3,J&:! a8,445! ,$&&1)&,J:3*! ,J&&4,!
,$&&1)&,J:3*!$5A!@,$7!3',:4&,J:3b!E4,!dG!%F! a(!t!HGb!=1)3!
:)$5A$,A! A4U1$)1'5:! 15! E$,45)34:4:! $)! 45U1,'5%45)$((7!
E$1,4A!E,')42)4A!',!&,'=:4A!:1)4:!'5! )34!>($2?O)$1(4A!l44,!
B($)4$J! 'K!n4(('=:)'54!S$)1'5$(! B$,?! $5A! :$%E(4A! AJ,15@!
)34!:J%%4,:!'K!HPPM!$5A!HPPP.!
!*&$( L0,&$1&$'(
W%80"/%(7$0((
B?(<>X(
a0,4%$'((
W%80"/%(7$0((
B?(<>X(
L0,/+/*I*&3(
o((+(
S,"-&+*-(/*#(%+#$/0"%8(
d! c\.P!aHP.Hb! [F.\!aHH.Hb! G.GNH!
M! Nc.c!aHd.[b! cF.N!acc.Mb! G.G\P!
P! HcN.M!acP.Gb! HFP.c!a\M.cb! G.c\M!
HG! PP.H!aFN.\b! HG[.P!a[[.Nb! G.N[H!
HH! MN.d!aH\.cb! NH.c!aHF.Fb! G.GHM!
!70,"&*-#(%80"/%(
[! dN.G!aHF.Pb! c[.[!aHN.Mb! G.GG[!
c! MP.[!a[N.Hb! MM.H!aFc.[b! G.P[[!
N! d[.[!aHN.Mb! [G.H!aHc.Fb! G.GGH!
HF! Nd.F!aFH.cb! HdN.\!aN[.Fb! G.GG[!
$R34!2'%E$,$)1U4!F!U$(J4!K',!:1%1($,!15K4,4524:!1:!G.GH.!
!
j,A15$,1(7! )34! :E,'J)15@! :3,J&:! =4! :$%E(4A! :3'J(A! &4!
4`E42)4A! )'! K('J,1:3! $K)4,! K1,4! =1)3! (1@3)! )'! %'A4,$)4!
&,'=:15@! a#$%&'()! $5A! ')34,:! HPPP/! #$%&'()! $5A!
634,=''A! HPPPb*! J5)1(! :J224::1'5$((7! ,4E($24A! &7! )34!
3$&1)$)! )7E4! A'%15$5)*! %'J5)$15! &1@! :$@4&,J:3! a>($1:A4((!
HP\[/!#$%&'()!$5A!B$754!HPMd/!n'J5@!$5A!TU$5:!HPNcb.!
L'=4U4,*!=4! K'J5A!F! )'! [! )1%4:! $:!%J23! :E,'J)15@! :3,J&!
2'U4,! '5! J5&,'=:4A! :1)4:! $:! 2'%E$,4A! )'! &,'=:4A! :1)4:! $!
A42$A4! $K)4,! K1,4.!#$%&'()! $5A!634,=''A! aHPPPb! ,4E',)4A!
)='!E4,245)!2$5'E7!2'U4,!'K! :E,'J)15@! :3,J&:! 15!E,')42)4A!
$,4$:! $5A! H.H! E4,245)! =34,4! &,'=:4A! aF!?! G.GGFNb! '5! HP!
J5&J,54A!$,4$:! $2,'::! )34!Sn#<.!;43J:! aHPP\b!=',?15@!
'5! )34! Sn#<*! &J)! 5',)3! 'K! nSB! $(:'! K'J5A! 2'U4,! 'K!
3"#4*50"'2($*!)$`$!@,4$)4,!aF!?!G.GGHb!=34,4!&J,54A!aM.\!
E4,245)b! !HP! !74$,:! ! !4$,(14,! ! ! )3$5! ! !'5! ! !J5&J,54A! ! !$,4$:!!
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!aG.P!E4,245)b.!R34:4!4$,(14,!:)JA14:!:JEE',)!'J,!K15A15@:!)3$)!
15)45:4! 34,&1U',7! 3$:! ,4AJ24A! :E,'J)15@! :3,J&:*! A4:E1)4!
)341,!,4($)1U4!,4:1(14527!)'!&,'=:15@.!
(
N+/I$([Z+'U4,!a(!t!HGGb!'K!$((!34,&$24'J:!U4@4)$)1'5!$5A!
E4,4551$(!@,$::4:!=1)3!:)$5A$,A!A4U1$)1'5:!15!E$,45)34:4:!$)!
E,')42)4A!',!@,$Q4A!:1)4:!'5!)34!>($2?O)$1(4A!l44,!B($)4$J!'K!
n4(('=:)'54! S$)1'5$(! B$,?! )3$)! =4,4! 45U1,'5%45)$((7!
E$1,4A!$5A!:$%E(4A!)34!:J%%4,:!'K!HPPM!$5A!HPPP.!
!*&$( L0,&$1&$'(WmX( J0+c$'(WmX( L0,/+/*I*&3(o((+(
R$0/+1$,"%(6$#$&+&*,-(
H! \d.M!aN.Mb! \M.P!aP.db! G.\Hd!
F! [N.[!aM.[b! c\.\!ad.cb! G.GFF!
[! cP.[!a\.Hb! \H.F!a[.Nb! G.[\M!
c! \M.d!a\.db! \c.G!a[.[b! G.GcG!
\! dc.\!aM.Nb! \\.[!a[.cb! G.GFF!
d! dF.\!aN.Fb! \d.F!ac.[b! G.GFP!
N! \F.[!a[.Fb! cF.\!a[.cb! G.GGH!
M! \F.d!ad.Mb! \P.M!ac.Nb! G.GHN!
P! [P.F!ad.cb! cF.P!ad.Nb! G.FFH!
HG! cH.d!aHG.[b! \G.P!ad.Gb! G.GFc!
HH! cM.d!ad.[b! \d.P!ad.Hb! G.GGM!
HF! \\.F!a[.Gb! \\.P!a[.Pb! G.d[d!
L$0$--*+I(#0+%%$%(
H! \G.P!ad.[b! cc.H!ac.[b! G.GFM!
F! F[.H!aN.Fb! [H.[!a\.Pb! G.GHF!
[! [M.H!a\.[b! [\.[!ac.Mb! G.FFd!
c! cF.G!ad.Nb! [P.c!aF.Pb! G.FMM!
\! [F.P!a\.Gb! cF.[!ac.Fb! G.GGH!
d! cP.c!ad.Hb! cH.P!ac.Pb! G.GGN!
N! [N.N!aF.Mb! [G.M!ac.Gb! G.GGH!
M! [M.F!a\.\b! cd.N!ad.Gb! G.GG\!
P! FN.F!a\.db! [F.[!a\.Mb! G.GdF!
HG! FM.P!aM.db! [d.c!a[.\b! G.GFN!
HH! [F.[!a[.Fb! cF.\!a[.Hb! G.GGH!
HF! [P.M!aF.Mb! cG.P!aF.cb! G.[[c!
$R34!2'%E$,$)1U4!F!U$(J4!K',!:1%1($,!15K4,4524:!1:!G.GGcF.!
!
!80"/(T$-%*&3(
;'J5)$15!&1@!:$@4&,J:3!4:)$&(1:3%45)!$5A! )34,4&7!A45:1)7!
=$:! 5')! $KK42)4A! aF! ?! G.HFb! &7! 4(?! &,'=:15@! 15! )34!
:1@51K12$5)!%$554,!)3$)!@,'=)3!$5A!:J&:4hJ45)(7!2'U4,!=$:!
15! )34! A42$A4! $K)4,! )34! HPMM! K1,4! a)$&(4! [b.! R31:! %$7! &4!
E$,)1$((7! 4`E($154A! &7! )34! K$2)! )3$)! :1)4:! 5154! $5A! HG! $,4!
('2$)4A! 15! A4E,4::1'5:! )3$)! $22J%J($)4! :5'=*! )34,4&7!
E,')42)15@! :%$((! 4:)$&(1:315@! E($5):! K,'%! &,'=:15@.!
#$%&'()!$5A!634,=''A!aHPPPb!A4)4,%154A!&,'=:15@!'5!HP!
J5&J,54A! Sn#<! :1)4:! =$:! 15)45:4! 45'J@3! )'! ,4AJ24!
:$@4&,J:3! A45:1)7.!R347! K'J5A! [G.\! E($5):!=34,4! &,'=:4A!
$5A!H\.[!E($5):!aE4,!dG!%Fb!aF!?!G.GGFNb!=34,4!E,')42)4A![F!
',![N!74$,:!=1)3!5'!?5'=5!K1,4!4U45):! :1524!4:)$&(1:3%45)!
'K!nSB.!jJ,! ,4:J():! (1?4(7! A1KK4,! AJ4! )'! )34! 15)4,$2)1'5! 'K!
&,'=:15@!$5A!K1,4!'U4,!$!:3',)4,!E4,1'A!'K!'54!A42$A4!=1)3!
=15)4,:! 'K! (4::! )3$5! $U4,$@4! :4U4,1)7! a9$,54:! HPPHb.! j5!
15)45:1U4(7! &,'=:4A*! &J,54A! $5A! J5&J,54A! E',)1'5:! 'K! )34!
Sn#<!5',)3!'K!nSB*!#$%&'()!$5A!')34,:!aHPPPb!K'J5A!$5!
$U4,$@4!'K!\F!E($5):!'5![[!J5&J,54A!:1)4:!$5A!Hc!E($5):!'5!
:4U45! &J,54A! :1)4:*! E4,! dG! %F*! HG! )'! Hc! 74$,:! $K)4,! K1,4.!
#$%&'()! $5A!L'KK%$5! aFGGHb! ,4E',)4A! )3$)! cN! E4,245)! 'K!
)34!%'J5)$15!&1@!:$@4&,J:3!E($5):!)3$)!4:)$&(1:34A!&4)=445!
HPNM!$5A!HPPF!A1A!:'!AJ,15@!HPMM!AJ4! )'!$!:4,14:!'K! 1A4$(!
2'5A1)1'5:.! #4! &4(14U4! )3$)! 1K! )34:4! 1A4$(! 2'5A1)1'5:! K',!
:3,J&! 4:)$&(1:3%45)! 3$A! 5')! 2'1521A4A! =1)3! )34! K1,4*! )3$)!
&')3! )34! %'J5)$15! &1@! :$@4&,J:3! A45:1)7! $5A! 2'U4,! =4!
K'J5A!='J(A!&4!2'5:1A4,$&(7!('=4,.!!
!
jJ,! K15A15@:! a)$&(4! [b! ,4@$,A15@! A45:1)14:! 'K! :E,'J)15@!
:3,J&:!$,4!hJ1)4!U$,1$&(4!$%'5@!:1)4:.!R31:! 1:! (1?4(7!AJ4!)'!
)34! :'J)34,(7! 4`E':J,4:! 'K! :1)4:! )3,44! $5A! :4U45!
$22J%J($)15@! (4::! :5'=! $5A! )34,4K',4*! E,'U1A15@! %',4!
&,'=:15@! 'EE',)J51)14:! K',! 4(?! )3$5! '5! :1)4:! K'J,! $5A! HF.!
jJ,! ,4:J():! K',! :E,'J)15@! :3,J&:! '5! 'J,! &J,54A! :)JA7! $,4$!
$@$15! A1KK4,! K,'%! J5&J,54A! E',)1'5:! 'K! )34! Sn#<!
a#$%&'()!$5A!634,=''A!HPPPb.!#31(4!'J,!:E,'J)15@!:3,J&!
A45:1)14:! =4,4! 5')! $(=$7:! (4::! =34,4! &,'=:4A*! #$%&'()!
$5A! 634,=''A! aHPPPb! ! K'J5A! 2'5:1:)45)(7! 31@34,! A45:1)14:!
aF! ?! G.GGFNb! =34,4! E,')42)4A! aHd.d! E4,! dG! %Fb! )3$5! '5!
&,'=:4A!E',)1'5:! aH[.H!E4,! dG!%Fb! 'K! HP! :1)4:.!R34!31@34,!
A45:1)14:! a)$&(4! [b! =4! K'J5A! K'(('=15@! &J,515@! $,4! U4,7!
2'%%'5! =1)3'J)! 15)45:4! &,'=:15@! a>($1:A4((! HP\[/!
#$%&'()! $5A! ')34,:! HPPP/! #$%&'()! $5A! B$754! HPMd/!
n'J5@! $5A! TU$5:! HPNcb.! ;43J:! aHPP\b! '5! )34! Sn#<!
5',)3!'K!nSB!K'J5A!5154!)1%4:!$:!%$57!,$&&1)&,J:3!E($5):!
'5!)34!E',)1'5!'K!$!:1)4!&J,54A!HP!74$,:!4$,(14,!2'%E$,4A!)'!
)34!J5&J,54A!E',)1'5.!!
!
TU1A45)(7! %'J5)$15! &1@! :$@4&,J:3! 15! $5A! 'J)! 'K! )34!
4`2(':J,4:! 3$A! $5! 4hJ$(! 'EE',)J51)7! )'! ,44:)$&(1:3.! >1@!
:$@4&,J:3!,44:)$&(1:3%45)!$K)4,!K1,4!1:!31@3(7!A4E45A45)!'5!
:J,U1U$(!'K!%$)J,4!E($5):!)'!:4,U4!$:!$!:44A!:'J,24!aC'35:'5!
$5A!B$754!HPdMb.!L'=4U4,*! )34!HPMM!K1,4!&J,54A! 15)45:4(7!
45'J@3! )'! 4(1%15$)4! $((! %$)J,4! %'J5)$15! &1@! :$@4&,J:3!
E($5):! '5! 'J,! :)JA7! $,4$.! R34! 4U45O$@4A! A1:),1&J)1'5! 'K!
%'J5)$15! &1@! :$@4&,J:3! E($5):! $2,'::! )34! $,4$! 15A12$)4:!
,44:)$&(1:3%45)!'22J,,4A!K,'%!:'1(!&',5!:44A!:J,U1U15@!)34!
K1,4! $5A! @4,%15$)15@! )3$)! @,'=15@! :4$:'5! a#$%&'()! $5A!
')34,:!HPPPb.!R34:4!:44A(15@:!&42$%4!4:)$&(1:34A!)3,'J@3!$!
:4,14:! 'K! 1A4$(! =4$)34,! 2'5A1)1'5:! $5A! $! cG! E4,245)!
,4AJ2)1'5!15!4(?!5J%&4,:!a#$%&'()!$5A!')34,:!HPPPb.!
(
R$0/+1$,"%(LI+-&%(
#4! K'J5A! (1))(4! 1%E$2)! K,'%! =15)4,! @,$Q15@! '5! )34!
34,&$24'J:! :E4214:.! +'U4,! K',! )34! A'%15$5)! 34,&$24'J:!
:E4214:*!16#5?4#5(+*?-<'0$2! $5A!K/*0$<'+ -)'"5/(*-**! =$:!
5')!A1KK4,45)!=34,4!@,$Q4A!',!E,')42)4A.!R34!:$%4!=$:!),J4!
K',!K',&:!'U4,!$((!HF!:)JA7!:1)4:.!j)34,:!3$U4!,4E',)4A!(1))(4!
A1KK4,4524! 15!@,$::!',! K',&!E,'AJ2)1'5!'5! )34!Sn#<!K,'%!
41)34,! K1,4! ',! @,$Q15@! 2'%E$,4A! )'! E,')42)4A! $,4$:!
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!a+'J@345'J,! HPPH/! 615@4,! $5A! L$,)4,! HPPdb.! 61%1($,(7!
=1)3'J)!2'5:1A4,15@! )34! 15)4,$2)1'5!=1)3!K1,4! )3$)!'J,!:)JA7!
152(JA4A*! (1))(4! 23$5@4! 15! 34,&$24'J:! E$,$%4)4,:! AJ4! )'!
34,&1U',7! 3$:! &445! K'J5A! '5! )34! Sn#<! a+'J@345'J,!
HPPH/!L'J:)'5! HPMFb.!Z5A4,:)',7! 2'U4,!=$:! 5')! ('=4,! '5!
:1)4:! =1)3! 31@34,! :3,J&! 2'U4,.! R31:! 3$:! &445! K'J5A! 15!
=1A4:E,4$A! E,4U1'J:! ,4:4$,23!=3123! 15A12$)4A! )34! $&:4524!
'K! 152,4$:4A! 34,&$24'J:! E,'AJ2)1'5! K,'%! :$@4&,J:3!
,4AJ2)1'5! aD5A4,:'5! $5A! L'()4! HPMH/! >($1:A4((! HP\[/!
l$J&45%1,4! HPN\/! 0J5)Q! HPMF/! B44?! $5A! ')34,:! HPNP/!
#$%&'()! $5A! ')34,:! FGGHb.! >42$J:4! 'J,! %4$:J,4%45):!
=4,4! %$A4! HG! 74$,:! E':)OK1,4*! @,$Q15@! 1%E$2):! %$7! 3$U4!
&445!:%$((4,!)3$5!1K!%4$:J,4A!=1)315!$!2'JE(4!'K!74$,:!$K)4,!
)34!K1,4!a615@4,!$5A!L$,)4,!HPPdb.!L'=4U4,*!5154!74$,:!$K)4,!
$5')34,!nSB! K1,4!L'J:)'5! aHPMFb!A1A! K15A!54$,(7! )=124! $:!
%J23! E,'AJ2)1'5! K,'%! E4,4551$(! @,$::4:! '5! $5! J5&J,54A!
E',)1'5!'K! ,$5@4!2'%E$,4A! )'!$!&J,54A!E',)1'5!=1)3!H[M!@!
E4,!%F!$5A!NP!@!E4,!%F*!,4:E42)1U4(7.!!
!!
)QA)VY!:QA!(
!
L4,&$24'J:! E($5):! $,4! ?5'=5! )'! @454,$((7! :J:)$15! 5'5O
@,'=15@!:4$:'5!@,$Q15@!=1)3'J)!54@$)1U4!4KK42):!a+''?!$5A!
6)'AA$,)! HPd[b.! V5! $AA1)1'5*! 34,&$24'J:! E($5):! $,4! 'K)45!
,4($)1U4(7! J5$U$1($&(4! K',! 15)45:4! =15)4,! @,$Q15@! AJ4! )'!
:5'=! 2'U4,.! R34,4! =4,4! 5'! 1%E',)$5)! 4KK42):! K,'%! 4(?!
=15)4,! @,$Q15@! '5! 34,&$24'J:! :E4214:! K'(('=15@! )34! HPMM!
=1(AK1,4!'5!'J,!:)JA7!$,4$.!R3J:*!=4!$224E)!'J,!37E')34:1:!
K',! 34,&$24'J:!E($5):*! )3$)! 4(?!34,&1U',7!A1A!5')! 15K(J4524!
)341,!,42'U4,7!K,'%!K1,4.!!
!
L'=4U4,*! )34! 1%E$2)! 'K! J5@J($)4! =15)4,! &,'=:15@! '5!
J5&J,54A!4:)$&(1:34A! :)$5A:!'K!%'J5)$15!&1@! :$@4&,J:3!'5!
)34! Sn#<! 1:! A'2J%45)4A! )'! 152(JA4! A42(154:! a;43J:!
HPP\/! #$%&'()! HPPM/! #$%&'()! $5A! 634,=''A! HPPPb.!
V5U4:)1@$)1'5:! 15! )34! @,4$)4,! n4(('=:)'54! $,4$! 'K! K1,4!
1%E$2):! '5! )31:! 1%E',)$5)! Sn#<! )$`'5! 15A12$)4! )3$)!
)7E12$((7! )34,4! 1:! %151%$(! ,42'U4,7! 'K! %'J5)$15! &1@!
:$@4&,J:3! :)$5A:! K',! :4U4,$(! A42$A4:! K'(('=15@! K1,4!
a#$%&'()!HPPM/!#$%&'()!$5A!;2S4$(!HPMN/!#$%&'()!$5A!
')34,:! HPPP/! #$%&'()! $5A! ')34,:! FGGHb.! 9',)J5$)4(7! K',!
:$@4&,J:3! A4E45A$5)! =1(A(1K4*! HPMM*! )34! 74$,! 'K! )34! ($,@4!
n4(('=:)'54!K1,4:!E,'U1A4A! 1A4$(!2'5A1)1'5:!K',!54$,(7!3$(K!
'K! $((! %'J5)$15! &1@! :$@4&,J:3! 4:)$&(1:34A! '5! )34! Sn#<!
&4)=445! HPNM! $5A! HPPF! )'! &4@15! @,'=)3! a#$%&'()! $5A!
L'KK%$5! FGGHb.! <4($)1U4(7! ,$E1A! 4:)$&(1:3%45)! =$:!
E,'%')4A! &7! K$U',$&(4! @4,%15$)1'5! $5A! 4:)$&(1:3%45)!
2'5A1)1'5:! )34! 74$,! K'(('=15@! )34! K1,4.! #1)3'J)! )34:4!
K$U',$&(4! 2'5A1)1'5:*! J5A'J&)4A(7!%'J5)$15! &1@! :$@4&,J:3!
2'U4,! $5A! A45:1)7! ='J(A! 3$U4! &445! %J23! ('=4,! '5(7! $!
A42$A4!$K)4,! )34!K1,4!=345!=4!2'5AJ2)4A!'J,! 15U4:)1@$)1'5.!
R3J:*!1)!1:!5')!:J,E,1:15@!=4!K'J5A!%'J5)$15!&1@!:$@4&,J:3!
E($5):! A1A! 4:)$&(1:3! 4hJ$((7! '5! :1)4:! 41)34,! E,')42)4A! ',!
$U$1($&(4!)'!4(?!&,'=:15@!$!A42$A4!$K)4,!K1,4.!!
!
V5! 2'5:1A4,15@! )34! 42'('@12$(! 1%E(12$)1'5:! 'K! Sn#<!
&,'=:15@! '5! :$@4&,J:3! 2'%%J51)14:! 4(:4=34,4! 1)! 1:!
1%E',)$5)! )'! ,4$(1Q4! )3$)! 'J,! :)JA7! :1)4:! 3$A! 5')! &445!
:J&g42)4A! )'!$:!%J23!E$:)!34,&1U',7!$:!=4,4!')34,!Sn#<!
:1)4:!E,4U1'J:(7!A'2J%45)4A!)3$)! )7E12$((7!3$U4!%',4!'E45!
=15)4,:! K',! K',$@15@! a;43J:! HPP\/! #$%&'()! HPPM/!
#$%&'()!$5A!')34,:!HPPP/!#$%&'()!$5A!634,=''A!HPPPb.!
R31:!=$:!E$,)1$((7!AJ4!)'!'J,!:)JA7!:1)4!('2$)1'5!=3123!=$:!
A4)4,%154A! &7! )34! 4$,(14,! E($24%45)! 'K! )34! 4`2(':J,4:! $5A!
:J&:4hJ45)(7!)34!HPMM!K1,4.!D(:'!1%E',)$5)!=$:!)34!(4::!)3$5!
$U4,$@4!=15)4,!:4U4,1)7!AJ,15@!)34!A42$A4!$K)4,!)34!=1(AK1,4:!
'5!)34!Sn#<!a9$,54:!HPPHb.!!
!
;':)! 1%E',)$5)(7! =4! (4$,54A! )3$)! ,4@$,A(4::! 'K! E$:)!
&,'=:15@! (4U4(:! $5A! K$:)! ,42'U4,7! K,'%! )34! K1,4! ,4@$,A(4::!
'K! &,'=:15@*! )3$)! &,'=:15@! $KK42):! )34! @,'=)3! 'K!
4:)$&(1:315@! %'J5)$15! &1@! :$@4&,J:3! E($5):.! R34! 2'U4,! 'K!
)34! %'J5)$15! &1@! :$@4&,J:3! E($5):! =$:! :1@51K12$5)(7!
,4AJ24A! K,'%! &,'=:15@*! )34,4&7! ,4AJ215@! )34! $%'J5)! 'K!
K',$@4!)347!E,'AJ24!K',!=15)4,15@!J5@J($)4:!(1?4!4(?!$:!=4((!
$:! ')34,! 3$&1)$)! U$(J4:! a#$%&'()! $5A! ')34,:! HPPcb.! #4!
)34,4&7! ,4g42)! 'J,! 37E')34:1:! ,4@$,A15@! %'J5)$15! &1@!
:$@4&,J:3! $5A! 2'52(JA4! )3$)! 4(?! 34,&1U',7! 54@$)1U4(7!
1%E$2)4A!)34!)$`'5]:!,42'U4,7!$K)4,!)31:!=1(AK1,4.!
!
8,445!,$&&1)&,J:3*!,J&&4,!,$&&1)&,J:3*!$5A!@,$7!3',:4&,J:3*!
$((! :3,J&:! 2'%%'5(7! $::'21$)4A! =1)3! %'J5)$15! &1@!
:$@4&,J:3!=4,4!1%E$2)4A!:1%1($,(7.!R341,!A42(154!K,'%!K1,4!
$5A!&,'=:15@! 1:! )7E12$((7!J54`E42)4A*!E$,)1$((7!&42$J:4!$((!
'K! )34:4! :3,J&:! 3$U4! $! 3$&1)! 'K! :E,'J)15@! =345! A1:)J,&4A!
)3$)! @454,$((7! ,4:J():! 15! 152,4$:4A! @,'=)3*! 5')! $! A42(154!
a#$%&'()!$5A!634,=''A!HPPPb.!D!A42$A4!$K)4,!)34!K1,4!)34!
:E,'J)15@! :3,J&:! :3'=! )34! :$%4! 34,&1U',7! A1%151:34A!
,42'U4,7! E$))4,5! $:! %'J5)$15! &1@! :$@4&,J:3! 15A12$)15@! $5!
J5J:J$((7!34$U7!&,'=:15@!4KK42).!R34,4K',4*!=4!$(:'!,4g42)!
'J,!37E')34:1:!,4@$,A15@!)34!:E,'J)15@!:3,J&:!2'((42)1U4(7.!
!
D()3'J@3!)31:!:)JA7!2'5:1A4,4A!E($5)!,42'U4,7!$K)4,!=1(AK1,4!
=1)3! 15)45:4! 4(?! 34,&1U',7*! 'J,! E($5)! ,4:E'5:4! K15A15@:!
E$,$((4(! E,4U1'J:! K15A15@:! '5! )34! Sn#<! )3$)! A1A! 5')!
152(JA4!K1,4!4KK42):.!#4!2'52(JA4!)34!1%E$2)!'K!4(?!K',$@15@!
=$:!)34!:$%4!AJ,15@!)34!A42$A4!$K)4,!)34!HPMM!K1,4!$:!K'J5A!
E,4U1'J:(7!$5A!@,4$)(7! ,4AJ24A! )34!:3,J&:!'K!%'J5)$15!&1@!
:$@4&,J:3!2'%%J51)14:.!R34!A42(154!'K!$((!)34!:3,J&!)$`$!'5!
%'J5)$15! &1@! :$@4&,J:3O@,$::! ,$5@4! 3$:! )34! E')45)1$(! )'!
54@$)1U4(7!$KK42)!5J%4,'J:!=1(A(1K4!:E4214:!)3$)!,4(7!'5!)34!
:3,J&:!$:!K',$@4!',!:42J,1)7O)34,%$(!2'U4,!a#4(23!FGG\b.!!
(
(
2008 Shrublands Proceedings 77 NREI XVI
89
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!HP9PHPA)P!!
!
D5A4,:'5*!C.T.*!L'()4*!0.T.!HPMH.!W4@4)$)1'5!A4U4('E%45)!'U4,!F\!74$,:!!
!!=1)3'J)!@,$Q15@!'5!:$@4&,J:3OA'%15$)4A!,$5@4($5A!15!:'J)34$:)4,5!VA$3'.!!
!!C'J,5$(!'K!<$5@4!;$5$@4%45).![c"F\IFP.!
>$,%',4*!#.C.!HPMG.!B'EJ($)1'5!23$,$2)4,1:)12:*!A1:),1&J)1'5!$5A!3$&1)$)!!
!!,4($)1'5:31E:!'K!:1`!J5@J($)4:!15!5',)34,5!n4(('=:)'54!S$)1'5$(!B$,?.!!
!!915$(!<4E',).!n4(('=:)'54!S$)1'5$(!B$,?!K1(4:.!
>($1:A4((*!C.B.!HP\[.!T2'('@12$(!4KK42):!'K!E($554A!&J,515@!'K!:$@4&,J:3O!
!!@,$::!,$5@4!'5!)34!JEE4,!65$?4!<1U4,!B($15:.!Z6lD!R423512$(!>J((4)15!!
!!HGN\.!j@A45*!ZR.!
>,$7*!<.j.*!#$%&'()*!+.-.*!04(:47*!<.8.!HPPH.!V5K(J4524!'K!:$@4&,J:3!!
!!)4,E45'1A:!'5!%J(4!A44,!E,4K4,4524.!C'J,5$(!'K!!+34%12$(!T2'('@7.!!
!!HN"FG\[IFGdF.!
+$3$($54*!W.L.!HPc[.!T(?!%$5$@4%45)!$5A!34,A!,4@J($)1'5!I!n4(('=:)'54!!
!!S$)1'5$(!B$,?.!R,$5:$2)1'5:!'K!)34!S',)3!D%4,12$5!#1(A(1K4!+'5K4,4524.!!
!!M"P\IHGH.!
+$5K14(A*!<.!HPcH.!DEE(12$)1'5!'K!)34!(154!15)4,24E)1'5!%4)3'A!'5!:$%E(15@!!
!!,$5@4!U4@4)$)1'5.!C'J,5$(!'K!9',4:),7.![P"[MMI[Pc.!
+''?*!+.#.*!6)'AA$,)*!-.D.!HPd[.!R34!4KK42)!'K!15)45:1)7!$5A!:4$:'5!'K!J:4!!
!!'5!)34!U1@',!'K!A4:4,)!,$5@4!E($5):.!C'J,5$(!'K!!<$5@4!;$5$@4%45).!Hd["!!
!![H\I[HN.!
+'J@345'J,*!;.>.!HPPH.!>1'%$::!$5A!51),'@45!,4:E'5:4:!)'!@,$Q15@!'K!!
!!JE($5A!:)4EE4!'5!n4(('=:)'54e:!5',)34,5!=15)4,!,$5@4.!C'J,5$(!'K!DEE(14A!!
!!T2'('@7.!FM"NHIMF.!
l$J&45%1,4*!<.!HP\P.!D!2$5'E7O2'U4,$@4!%4)3'A!'K!U4@4)$)1'5$(!$5$(7:1:.!!
!!S',)3=4:)!6214524.![["c[Idc.!
l$J&45%1,4*!<.!HPN\.!B($5)!:J224::1'5!'5!$&$5A'54A!K14(A:!$5A!K1,4!!
!!15K(J4524:!15!$!:)4EE4!$,4$!15!:'J)34$:)4,5!#$:315@)'5.!S',)3=4:)!!
!!6214524.!cP"[dIcM.!
9$,54:*!B.T.!HPPH.!D!:2$(4A!15A4`!'K!=15)4,!:4U4,1)7.!B$@4:!H[\IH[M!-(!!
!!B,'244A15@:!'K!)34!#4:)4,5!65'=!+'5K4,4524.!HFIH\!DE,1(!HPPH*!CJ54$J*!!
!!D($:?$*!+'(',$A'!6)$)4!Z51U4,:1)7!B,4::*!9',)!+'((15:.!!
L'J:)'5*!l.>.!HPMF.!R34!5',)34,5!n4(('=:)'54!4(?*!42'('@7!$5A!!
!!%$5$@4%45).!;$2%1(($5!BJ&(1:34,:*!S4=!n',?*!S4=!n',?.!
C'35:'5*!C.<.*!B$754*!8.9.!HPdM.!6$@4&,J:3!,415U$:1'5!$:!$KK42)4A!&7!:'%4!!
!!45U1,'5%45)$(!15K(J4524:.!C'J,5$(!'K!<$5@4!;$5$@4%45).!FH"FGPIFH[.!
01))$%:*!#.L.!HP\G.!6$@4&,J:3!'5!)34!('=4,!n4(('=:)'54!,$5@4!$:!$5!!
!!15A12$)',!'K!=1(A(1K4!:)'2?15@.!n4(('=:)'54!S$)1'5$(!B$,?!K1(4:.!!
0J5)Q*!l.T.!HPMF.!B($5)!,4:E'5:4!K'(('=15@!:E,15@!E,4:2,1&4A!&J,515@!15!!
!!$5!1#0/2-*-'+0#-)/(0'0'+::E.!;'*/4'('SK/*0$<'+-)'"5/(*-*!3$&1)$)!)7E4.!!
!!l'2)',!'K!B31(':'E37!l1::4,)$)1'5*!Z51U4,:1)7!'K!VA$3'*!;':2'=.!
-$54*!C.!HPPG.!+3$,$2)4,1Q$)1'5!$5A!2'%E$,1:'5!'K!:'1(:!15:1A4!$5A!'J):1A4!!
!!'K!@,$Q15@!4`2(':J,4:!'5!n4(('=:)'54!S$)1'5$(!B$,?e:!5',)34,5!=15)4,!!
!!,$5@4.!;$:)4,!'K!6214524!R34:1:*!;'5)$5$!6)$)4!Z51U4,:1)7*!>'Q4%$5.!
;43J:*!+.D.!HPP\.!V5K(J4524:!'K!&,'=:15@!$5A!K1,4!'5!:$@4&,J:3!)$`$!'5!!
!!)34!S',)34,5!n4(('=:)'54!#15)4,!<$5@4.!;$:)4,!'K!6214524!R34:1:*!!
!!;'5)$5$!6)$)4!Z51U4,:1)7*!>'Q4%$5.!
S4)4,*!C.*!0J)54,*!;.L.*!S$23):341%*!+.C.*!#$::4,%$5*!#.!HPPd.!DEE(14A!!
!!-154$,!6)$)1:)12$(!;'A4(:.!V,=15!BJ&(1:315@.!c)3!TA1)1'5.!
B44?*!C.;.*!<1@@:*!<.D.*!-$J4,*!C.-.!HPNP.!TU$(J$)1'5!'K!K$((!&J,515@!'5!!
!!&1@3',5!:344E!=15)4,!,$5@4.!C'J,5$(!'K!<$5@4!;$5$@4%45).![F"c[GIc[F.!
B4,:'51J:*!R.-.*!#$%&'()*!+.-.*!6)4E345:*!C.<.*!04(:47*!<.8.!HPMN.!+,JA4!!
!!)4,E45'1A!15K(J4524!'5!%J(4!A44,!E,4K4,4524!K',!:$@4&,J:3.!C'J,5$(!'K!!
!!<$5@4!;$5$@4%45).!cG"McIMM.!
<J:3*!#.;.!HP[F.!S',)34,5!n4(('=:)'54!T(?!6)JA7.!;'5)$5$!91:3!$5A!!
!!8$%4!+'%%1::1'5*!L4(45$.!
615@4,*!9.C.*!L$,)4,*!;.0.!HPPd.!+'%E$,$)1U4!4KK42):!'K!4(?!34,&1U',7!$5A!!
!!HPMM!K1,4:!'5!5',)34,5!n4(('=:)'54!S$)1'5$(!B$,?!@,$::($5A:.!T2'('@12$(!!
!!DEE(12$)1'5:.!d"HM\IHPP.!
615@4,*!9.9.*!<45?15*!<.D.!HPP\.!TKK42):!'K!&,'=:15@!&7!5$)1U4!J5@J($)4:!!
!!'5!)34!:3,J&:!15!&1@!:$@4&,J:3!2'%%J51)14:!15!n4(('=:)'54!S$)1'5$(!!
!!B$,?.!8,4$)!>$:15!S$)J,$(1:).!\\"FGHIFHF.!
6),1&7*!0.l.*!#$%&'()*!+.-.*!04(:47*!<.8.*!L$U:)$A*!0.;.!HPMN.!+,JA4!!
!!)4,E45'1A!15K(J4524!'5!15!U1),'!A1@4:)1&1(1)7!'K!:$@4&,J:3.!C'J,5$(!'K!!
!!<$5@4!;$5$@4%45).!cN"F[HIF[c.!
#$%&'()!+.-.!HPPd.!;J(4!A44,!$5A!4(?!K',$@15@!E,4K4,4524!K',!c!!
!!:$@4&,J:3!)$`$.!C'J,5$(!'K!<$5@4!;$5$@4%45).!cP"cPPI\G[.!
#$%&'()*!+.-.!HPPM.!6$@4&,J:3!$5A!J5@J($)4!,4($)1'5:31E:!'5!!
!!!n4(('=:)'54e:!5',)34,5!,$5@4.!#1(A(1K4!6'214)7!>J((4)15.!Fd"cFPIc[N.!
#$%&'()*!+.-.!FGGc.!>,'=:15@!$5A!E($5)!$@4!,4($)1'5:31E:!)'!=15)4,!!
!!E,')415!$5A!K1&4,!'K!&1@!:$@4&,J:3!:J&:E4214:.!C'J,5$(!'K!<$5@4!!
!!;$5$@4%45).!\N"dFGIdF[.!
#$%&'()*!+.-.*!+,4$%4,*!#.L.*!<'::1*!<.C.!HPPc.!B,4A12)15@!&1@!:$@4&,J:3!!
!!=15)4,!K',$@4!&7!:J&:E4214:!$5A!&,'=:4!K',%!2($::.!C'J,5$(!'K!<$5@4!!
!!;$5$@4%45).!cN"F[HIF[c.!
#$%&'()*!+.-.*!9,1:15$*!;.<.*!05$EE*!6.C.*!9,1:15$*!<.;.!FGGd.!TKK42)!'K!!
!!%4)3'A*!:1)4*!$5A!)$`'5!'5!(154!15)4,24E)!4:)1%$)4:!'K!6$@4&,J:3!2'U4,.!!
!!#1(A(1K4!6'214)7!>J((4)15.![c"ccGOcc\.!
#$%&'()*!+.-.*!L'KK%$5*!R.!FGGH.!;'J5)$15!&1@!:$@4&,J:3!$@4!!
!!A1:),1&J)1'5!$5A!,4($)1'5:31E:!'5!)34!5',)34,5!n4(('=:)'54!=15)4,!,$5@4.!!
!!B$@4:![[G?[[\!-("+T.l.!;2D,)3J,!$5A!l.C.!9$1,&$5?:*!2'%E1(4,:*!!
!!B,'244A15@:!'K!)34!:7%E':1J%*!63,J&($5A!42':7:)4%!@454)12:!$5A!!
!!&1'A1U4,:1)7.!Z6lD!9',4:)!64,U124!B,'244A15@:!<;<6OBOFH8+j@A45*!ZR.!
#$%&'()*!+.-.*!L'KK%$5*!R.-.*!;43J:*!+.D.!HPPP.!<4:E'5:4!'K!:3,J&:!15!!
!!&1@!:$@4&,J:3!3$&1)$):!)'!K1,4!'5!)34!S',)34,5!n4(('=:)'54!#15)4,!<$5@4.!!
!!B$@4:!F[MIFcF!-("!T.l.!;2D,)3J,*!#.0.!j:)(4,*!+.-.!#$%&'()*!!
!!2'%E1(4,:*!B,'244A15@:!'K!)34!:7%E':1J%*!63,J&($5A!42')'54:.!Z6lD!!
!!9',4:)!64,U124!B,'244A15@:.!<;<6OBOHH.!9',)!+'((15:*!+j.!
#$%&'()*!+.-.*!;2S4$(*!D.9.!HPMN.!64(42)1'5!'K!=15)4,!K',$@15@!:1)4:!&7!!
!!4(?!$5A!%J(4!A44,.!C'J,5$(!'K!T5U1,'5%45)$(!;$5$@4%45).!F\"FM\IFPH.!
#$%&'()*!+.-.*!B$754*!8.9.!HPMd.!D5!HMO74$,!2'%E$,1:'5!'K!2'5),'(!!
!!%4)3'A:!K',!#7'%15@!&1@!:$@4&,J:3!15!6'J)3=4:)4,5!;'5)$5$.!C'J,5$(!!
!!'K!<$5@4!;$5$@4%45).![P"[HcI[HP.!
#$%&'()*!+.-.*!634,=''A*!L.#.!HPPP.!6$@4&,J:3!,4:E'5:4!)'!J5@J($)4!!
!!&,'=:15@!15!n4(('=:)'54.!C'J,5$(!'K!<$5@4!;$5$@4%45).!\F"[d[I[dP.!!
#$%&'()*!+.-.*!#$(3'K*!0.6.*!9,1:15$*!;.<.!FGGH.!<42'U4,7!'K!&1@!!
!!:$@4&,J:3!2'%%J51)14:!$K)4,!&J,515@!15!:'J)3=4:)4,5!;'5)$5$.!C'J,5$(!!
!!'K!T5U1,'5%45)$(!;$5$@4%45).!dH"[F[I[cM.!
#4(23*!>.-.!FGG\.!>1@!:$@4&,J:3"!$!:4$!K,$@%45)4A!15)'!($?4:*!E'5A:!$5A!!
!!EJAA(4:.!Z51)4A!6)$)4:!9',4:)!64,U124*!8454,$(!R423512$(!<4E',)!<;<6O!
!!8R<OHcc.!
#4(23*!>.-.*!;2D,)3J,*!T.l.!HPNP.!94$:1&1(1)7!'K!1%E,'U15@!&1@!:$@4&,J:3!!
!!K',!J:4!'5!%J(4!A44,!=15)4,!,$5@4:.!B$@4:!c\HIc\N!-("!C.<.!8''A15*!$5A!!
!!l.0.!S',)315@)'5!4A1)',:*!D,1A!E($5)!,4:'J,24:.!R4`$:!R423!Z51U4,:1)7*!!
!!-J&&'2?.!!!
#,1@3)*!8.;.*!R3'%E:'5*!>.L.!HP[\.!9$J5$!'K!)34!S$)1'5$(!B$,?:!'K!)34!!
!!Z51)4A!6)$)4:"!=1(A(1K4!%$5$@4%45)!15!)34!5$)1'5$(!E$,?:.!S$)1'5$(!B$,?!!
!!64,U124!9$J5$!64,14:!F.!!
n'J5@*!C.D.*!TU$5:*!<.D.!HPNc.!B'EJ($)1'5!A75$%12:!'K!@,445!,$&&1)&,J:3!!
!!15!A1:)J,&4A!&1@!:$@4&,J:3!2'%%J51)14:.!C'J,5$(!'K!<$5@4!;$5$@4%45).!!
!!FN"HFNIH[F.!
!
(
(
(
(
(
(
(
(
(
2008 Shrublands Proceedings 78 NREI XVI
90
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!!"#$%&'()*+),"-)(.*"&*/."0'12*3'2*452)6(7#8*4$)99)*'1*:)1$(5;**
51<*4"7$8)5#$*="1$515*
*
4$)98)1*>?*:""9)(@A*!)$)(*B)#',5CA*51<*D()2*=?*E7<(5.F**
!!
!"#$%!&$'
'
!"#$%&#'()*%+$"#$%&'()(*! %$(+&,%*%*$,*--.-$%-'//'$"%$&$0"1'%/)'&1$
+&("-&-$ -+)2*#+2*-$ '&%-')3$ 423-&3&$ &31$ %*//2)-%$ %'5')&6$
%&#'()*%+71'/'31'3-$ %/'8"'%$ "386*1"3#$ 9)'&-')$ :&#'7#)2*%'$
".&,%$/0&$01)! 1$/23*)(*,1)-.$ ;'$ %&</6'1$ =>$ (*)3'17*3(*)3'1$
/&")'1$ %"-'%$ "3$ 8'3-)&6$ &31$ %2*-+'&%-')3$ 423-&3&$ 12<"3&-'1$ (?$
;?2<"3#$ ("#$ %&#'()*%+$ "%%/.! 45/'(,6&,)()-.$ @"<'$ %"38'$ A")'$
)&3#'1$ A)2<$ >$ -2$ BC$ ?'&)%.$ D)'%8)"('1$ (*)3%$ &31$ 0"61A")'%$
-?/"8&66?$ )'%*6-'1$ "3$ -+'$82</6'-'$<2)-&6"-?$2A$("#$%&#'()*%+.$;'$
A2*31$3'#6"#"(6'$/2%-7A")'$;?2<"3#$("#$%&#'()*%+$)'825')?$A2)$EC$
2A$ -+'$=>$%"-'%$&31$-+'$261'%-$(*)3$FBC$?'&)%G$0&%$236?$H$/')8'3-$
)'825')'1.$ D')'33"&6$ #)&%%$ 825')$ "38)'&%'1$ =C$ /')8'3-$ &31$ =I$
/')8'3-$ A26620"3#$ /)'%8)"('1$ A")'$ &31$ 0"61A")'J$ )'%/'8-"5'6?K$
0'%-')3$0+'&-#)&%%$ "7*)0/25$1'! )'(%3((-$ &882*3-'1$ A2)$<2%-$ 2A$
-+"%$ "38)'&%'.$ L33*&6$ #)&%%$ 825')$ "38)'&%'1$ (?$ EE$ /')8'3-$ 1*'$
/)"<&)"6?$-2$A"'61$()2<'$"8$/'1)!*$9&,)():!A2)<')6?!8;!<*2/,(01)-.$
D6&3-$ %/'8"'%$ )"8+3'%%$ %"#3"A"8&3-6?$ 1'86"3'1$ "3$ (*)3'1$ /62-%$
82</&)'1$ -2$ *3(*)3'1$ 823-)26%.$ @+')'$ 0&%$ 32$ 8+&3#'$ &A-')$
(*)3"3#$ "3$ 25')&66$ %*(7%+)*($ 2)$ A2)($ 825')$ 2)$ -+'$ 1'3%"-?$ 2A$
M"8+2)"'&'$ A2)(%$ -+&-$&)'$ "</2)-&3-$ A2)$%*88'%%A*6$9)'&-')$:&#'7
#)2*%'$()221$)'&)"3#.$4&3&#')%$8238')3'1$&(2*-$9)'&-')$:&#'7
#)2*%'$ &31$ 2-+')$ %&#'71'/'31'3-$ %/'8"'%$ %+2*61$ ('$ 'N-)'<'6?$
8&*-"2*%$0"-+$/)'%8)"('1$(*)3%$&31$0"61A")'%$ "3$ -+"%$ )'#"23.$O")'$
0"66$ 6"P'6?$ '6"<"3&-'$ %&#'()*%+$ +&("-&-J$ "38)'&%'$ 0''1?$ &33*&6$
#)&%%$ 825')$ &31$ )'1*8'$ %/'8"'%$ )"8+3'%%K$ %&#'()*%+$ 825')$ 82*61$
-&P'$&$8'3-*)?$2)$<2)'$-2$)'825')$-2$/)'7(*)3$8231"-"23%.$
$
GHI+JKL:IGJH*
*
=*6&>$1)3!)%&22&!()!*!+/'(,*,%!9&6&%*%(/,!%52&!(,!%3&!?$&*%!
8*)(,!*,+!@,%&$'/1,%*(,!A&6(/,!/B!4&)%&$,!C/$%3!#'&$(0*!
>1%! (%! ()! *D)/! ('2/$%*,%! (,! 2/$%(/,)! /B! %3&! C/$%3&$,! ?$&*%!
7D*(,)! 43&$&! *6$(01D%1$&! "0&$&*D! 6$*(,)-! *,+! '(E&+F6$*))!
2$*($(&! ,/4! +/'(,*%&;!G5/'(,6! >(6! )*6&>$1)3! "L)-'<"%"&!
-)"1'3-&-&! ))2;! 0?2<"3#'3%"%! 8&&%D&! *,+! H/1,6-! F
+/'(,*%&+! 9&6&%*%(/,! ()! *,! ('2/$%*,%! 0/'2/,&,%! /B! %3&!
)&'(*$(+!D*,+)0*2&)!&*)%!/B!%3&!A/0I5!J/1,%*(,)!)%$&%03(,6!
B$/'! G5/'(,6! %3$/163! J/,%*,*! *,+! 4&)%&$,! C/$%3!
K*I/%*!%/!<1)%!)/1%3!/B!%3&!.*,*+(*,!>/$+&$;!735)(/6,/'5!
/B! G5/'(,6! >(6! )*6&>$1)3! )%*,+)! (,! %3&! C/$%3&$,! ?$&*%!
7D*(,)! +(BB&$)! B$/'! %3*%! /B! %3&! @,%&$'/1,%*(,! A&6(/,! >5!
3*9(,6! 1,+&$6$/4%3! 6&,&$*DD5! +/'(,*%&+! >5! $3(L/'*%/1)!
6$*))&)! *)! /22/)&+! %/! %1))/0IFB/$'(,6! 6$*))&);! #D)/!
(,BD1&,0(,6! )%*,+! 235)(/6,/'5! *$&! %4/! ,/%*>D&! 0D(,&)! (,!
MMMMMMMMMMMMM!
@,N!G*'>/D%:!.;O;!&%!*D;!0/'2);!PQRR;!7$/0&&+(,6)!S!=3$1>D*,+)N!
4(D+D*,+)!*,+!4(D+D(B&!3*>(%*%)T!PQQU!V1,&!RWFRXT!8/L&'*,:!JY;!
CAZ@:!9/D1'&![\@;!=;V;!*,+!V&))(&!Z;!]1(,,&5!C*%1$*D!A&)/1$0&)!
A&)&*$03!O(>$*$5:!O/6*,:!^%*3:!^=#;!
R=%&23&,!\;!.//2&$:!J/,%*,*!C*%1$*D!_&$(%*6&!7$/6$*'!"A&%($&+-:!
_&D&,*:!JY!
P7&%&$!O&)(0*:!./,)&$9*%(/,!8(/D/65!A&)&*$03:!J())/1D*:!JY!
`?$&6!J;!a1+$*5:!J/,%*,*!C*%1$*D!_&$(%*6&!7$/6$*':!_&D&,*;!
G5/'(,6!>(6!)*6&>$1)3!)(L&!2$&)1'&+! %/! $&BD&0%!*9*(D*>D&!
)/(D!'/()%1$&T!/,&!/B! (,0$&*)(,6!2D*,%!3&(63%!B$/'!R-!)/1%3!
%/!,/$%3!*,+!P-!B$/'!D/4&$!%/!3(63&$!&D&9*%(/,;!
!
b($&! 4*)! (,)%$1'&,%*D! (,! )%$10%1$(,6! 2$&)&%%D&'&,%!
)*6&>$1)3! &0/)5)%&'):! 6&,&$*%(,6! *! '/)*(0! /B! )%*,+)! /B!
+(BB&$&,%! )(L&! *,+! 9*$(/1)! )&$*D! )%*6&)! "G&)%! PQQQ-;!
./,)&$9(,6! ,*%(9&! )2&0(&)! +(9&$)(%5! ()! &E2&0%&+! %/! $&c1($&!
'*(,%*(,(,6! *! 0/'2*$*>D&! '/)*(0;! ?$&*%&$! =*6&F6$/1)&!
"M'3-)28')8*%$ *)2/+&%"&3*%-:! B/$! &E*'2D&:! $&c1($&! >*$$&,!
3*>(%*%)! B/$! D&I):! $&D*%(9&D5!+&,)&!)%*,+)!/B!'&+(1'!3&(63%!
B/$! ,&)%(,6! "aD&>&,/4! RXdXT! G*DD&)%*+! *,+! 75$*3! RXWeT!
#D+$(+6&!*,+!8$(63*'!PQQP-:!/2&,!)%*,+)!B/$!>$//+!$*()(,6!
"aD&>&,/4! RXW`T! G*DD&)%*+! RXWR-:! *,+! B1DDF0*,/2(&+! %*DD!
)%*,+)! B/$!4(,%&$(,6! "Z,6!*,+!=03D*+4&(D&$!RXWP-;!?$&*%&$!
=*6&F6$/1)&! 2/21D*%(/,)! *22*$&,%D5! 0*,! >&! 0/,)%$*(,&+! >5!
%3&! D/))!/B!*,5!/,&!/B! %3&)&!)%$10%1$*D! %52&)!"./,,&DD5!*,+!
/%3&$)! PQQQT! A/)0/&! PQQP-;! #,%&D/2&:! 8$&4&$f)! =2*$$/4:!
=*6&!=2*$$/4:!=*6&!Y3$*)3&$!*,+!=*6&>$1)3!\/D&!*$&!*D)/!
)*6&>$1)3!+&2&,+&,%!*%!)/'&!)%*6&!/B!%3&($!D(B&!050D&);!
!
J*,*6&'&,%!)%$*%&6(&)!%3*%!2$/'/%&!%3&!0/,)&$9*%(/,!/B!*DD!
)*6&>$1)3! )%&22&F+&2&,+&,%! )2&0(&)! *$&! 01$$&,%D5! >&(,6!
B/$'1D*%&+:! *,+! 2$&)0$(>&+! B($&! 3*)! >&&,! 2$/2/)&+! *)! *!
'&%3/+! %/! 0/,%$/D! %3&! +&,)(%5! /B! >(6! )*6&>$1)3! )%*,+)!
"aD&>&,/4!RXW`T! 75D&! *,+!.$*4B/$+! RXXd-;!_/4&9&$:!4&!
/,D5! 3*9&! D('(%&+! I,/4D&+6&! /B! 03*,6&)! (,! )*6&>$1)3!
0/9&$:! 3&(63%:! *))/0(*%&+! 9&6&%*%(/,! *,+! /%3&$!
03*$*0%&$()%(0)!*)!)100&))(/,!2$/0&&+)!B$/'!(''&+(*%&!2/)%F
%$&*%'&,%!%/!'*%1$&!)%$10%1$&;!Y3/163!0/,)(+&$&+!*!0D('*EF
+/'(,*,%!)2&0(&):!&9(+&,0&!)166&)%)!%3*%!>(6!)*6&>$1)3!B($&!
$&)2/,)&! 9*$(&)! *00/$+(,6! %/! )1>)2&0(&)! *,+! '*5! $&c1($&!
'*,5! 5&*$)! B/$! 2/)%FB($&! $&F&)%*>D()3'&,%! "8*I&$! PQQW-;!
G5/'(,6! >(6! )*6&>$1)3:! *D%3/163! 3(63D5! 9*$(*>D&! (,!
$&)2/,)&! "G*D3/B! RXXWT!G*'>/D%! *,+! /%3&$)! PQQRT!G*%%)!
*,+! G*'>/D%! RXXd-:! +&'/,)%$*%&)! D(%%D&! $&0/9&$5! B/$! %3&!
B($)%! `Q! 5&*$)! "G*'>/D%! *,+! 7*5,&! RXUdT! Z(033/$,! *,+!
G*%%)!RXUeT!O&)(0*!*,+!/%3&$)!PQQW-!*,+!6&,&$*DD5!$&c1($&)!
*%! D&*)%! gQ! 5&*$)! %/! *%%*(,! *! +&,)(%5! &c1*D! %/! %3*%! /B! %3&!
1,>1$,&+! 0/,%$/D! "8*I&$! PQQWT! ./DI&%! PQQ`-T! *! )%*%&F*,+F
%$*,)(%(/,! '/+&D! +&9&D/2&+! B/$! ))2;! 0?2<"3#'3%"%! 4(%3(,!
%3&! ./D1'>(*! 8*)(,! ()! +()%(,0%D5! '/$&! /2%('()%(0!
&,9()(/,(,6!$&0/9&$5!(,!*22$/E('*%&D5!`Q!5&*$)!"_&')%$/'!
*,+!/%3&$)!PQQP-;!G(%3! %3&! D/,&!&E0&2%(/,!/B! %3&!Z(033/$,!
*,+! G*%%)! "RXUe-! )%1+5! (,! 0&,%$*D! J/,%*,*f)! J())/1$(!
A(9&$! 8$&*I):! ,/,&! /B! %3&)&! )%1+(&)! 4&$&! 0/,+10%&+! (,! *!
?$&*%! 7D*(,)! &,9($/,'&,%;! Y3&! &0/D/6(0*D! +5,*'(0)! *,+!
3*>(%*%! 03*$*0%&$()%(0)! /B! %3&)&! )*6&>$1)3! 0/''1,(%(&)! *$&!
91
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!$(%':)! 24,)$15(7! :),'5@(7! 15K(J4524A! &7! )341,! $@4! a:1Q4b!
:),J2)J,4.! -$5A:2$E4! :2$(4! 2'%E,4345:1U4! %$5$@4%45)! 'K!
:$@4&,J:3! 2$55')! &4! $2314U4A! =1)3'J)! J5A4,:)$5A15@! 3'=!
:),J2)J,$(!$5A!2'%E':1)1'5$(!2'%E'545):!23$5@4!=1)3!)1%4!
:1524!A1:)J,&$524.!
!
#4! $(:'! 3$U4! (1))(4! ?5'=(4A@4! 'K! 3'=! J5A4,@,'=)3!
U4@4)$)1'5!23$5@4:!=1)3!:J224::1'5.!91,4!'K)45!152,4$:4:!)34!
$&J5A$524!'K!@,$::4:!aL$,54::!$5A!;J,,$7!HPN[/!#$%&'()!
$5A!B$754!HPMdb.!9',&:*!4:E421$((7!)3':4!15!)34!3-<"5#-/'/!
R,1&4! 'K! )34! 1*0/#'</'/*! $,4! $5! 1%E',)$5)! 2'%E'545)! 'K!
:$@4! @,'J:4! A14)! AJ,15@! )34! :J%%4,! $5A! $,4! 'K)45! 2,1)12$(!
K',! :J224::KJ(! &,''A! ,4$,15@! a0(4&45'=! $5A! 8,$7! HPdN/!
B4)4,:'5!HPNG/!>$,54))!$5A!+,$=K',A!HPPc/!l,J)!$5A!')34,:!
HPPcb.! D)! =3$)! $@4! A'! :)$5A:! E,'U1A4! )34! %':)! :J22J(45)!
K',&:! K',!:$@4!@,'J:4!&,''A!,4$,15@*! )34!&4:)!54:)15@!2'U4,!
K',!@,'J:4*!)34!&4:)!3$&1)$)!K',!>,4=4,]:!:E$,,'=:!$5A!:$@4!
)3,$:34,:r!91,4!1:!,4E',)4A!)'!3$U4!E':1)1U4!4KK42):!'5!@,$::!
E,'AJ2)1U1)7!15!')34,!,4@1'5:!'K!)34!=4:)4,5!Z.6.!aB423$542!
$5A! ')34,:! HP\c/! L$,51::! $5A! ;J,,$7! HPN[/! >J5)15@! $5A!
')34,:!HPPMb*!&J)!)34,4!1:!(1))(4!15K',%$)1'5!'5!=34)34,!)31:!
1:!),J4!K',!)34!8,4$)!B($15:.!
!
R34! EJ,E':4! 'K! )31:! :)JA7! =$:! )'! A4:2,1&4! $5A!%'A4(! )34!
23$5@4! 15!:$@4&,J:3!$5A!$::'21$)4A!U4@4)$)1'5!$K)4,! K1,4! 15!
)34!S',)34,5!8,4$)!B($15:! 'K! 4$:)4,5! $5A! 245),$(!;'5)$5$.!
#4! A'2J%45)4A! 23$5@4:! 15! :3,J&! 341@3)*! 2'U4,! $5A! :1Q4O
2($::! A1:),1&J)1'5! $5A! 2$5'E7! 2'U4,! 'K! J5A4,@,'=)3!
34,&$24'J:! :E4214:! &7! :$%E(15@! &J,54A! $5A! $Ag$245)!
J5&J,54A!:)$5A:!'K!U$,1'J:!E':)OK1,4!$@4:.!
!
!NYT`(.HP.(
(
6$%E(15@! =$:! 2'5AJ2)4A! 'U4,! $! &,'$A! :=$)3! 'K! 4$:)4,5!
;'5)$5$!K,'%!$!=4:)4,5%':)!:1)4!=1)315!)34!>1@3',5!>$:15!
)'!)34!@($21$)4A!E($15:!5',)3!'K!)34!;1::'J,1!<1U4,.!;':)!'K!
)34! :$%E(15@! '22J,,4A! 15! )34! R'5@J4! $5A! B'=A4,! <1U4,!
>$:15:! $5A! 15! )34! ;1::'J,1! <1U4,! >,4$?:! aK1@J,4! Hb.!
T(4U$)1'5:! ,$5@4A! K,'%! FNG! )'! H*FFG!%! aMPG! )'! [*PPG! K)b.!
D55J$(! E,421E1)$)1'5! U$,14A! K,'%!FNc!%%! aHG.M! 15b! 15! )34!
;1::'J,1! <1U4,!>,4$?:! )'! cH\!%%! aHd.[\! 15b*! '5! E($)4$J:!
4$:)!'K! )34!B'=A4,!<1U4,!alDn;TR!%'A4(*!R3',5)'5!$5A!
')34,:!HPPNb.!DEE,'`1%$)4(7!c\!E4,245)!'K!)31:!E,421E1)$)1'5!
'22J,:! 15! )34! &1'('@12$((7! 2,1)12$(! :E,15@! hJ$,)4,! aDE,1(O
CJ54b.! R34! 2'5)1545)$(! 2(1%$)4! 1:! 23$,$2)4,1Q4A! &7! :),'5@!
:4$:'5$(! a=15)4,! )'! :J%%4,b! $5A! A1J,5$(! )4%E4,$)J,4!
K(J2)J$)1'5:.! D((! )34! :$%E(15@! :1)4:! =4,4! 23$,$2)4,1Q4A! $:!
K($)!)'!@45)(7!,'((15@!=1)3!5'!:('E4:!@,4$)4,!)3$5!H[!E4,245)!
$5A! =4,4! E':)O:$%E(15@! ?474A! a&$:4A! '5! ($&',$)',7!
A4)4,%15$)1'5! 'K! :'1(! )4`)J,4b! )'! '54! 'K! )3,44! S$)J,$(!
<4:'J,24!+'5:4,U$)1'5!64,U124!aS<+6b!^T2'('@1'2$(!61)4_!
)7E4:/! 61()7! a61*! \M! E4,245)! 'K! :1)4:b/! +($747! a+7*! [F!
E4,245)b/!6$5A7! a67*!HG!E4,245)b.!6'1(! )4`)J,4! ,$5@4A! K,'%!
2($7:! )'! :$5A7! ('$%! =1)3! 5'! ),J4! ^:$5A:_! )7E4! &415@!
,4E,4:45)4A.!
#7'%15@! &1@! :$@4&,J:3! =$:! )34! '5(7! &1@! :$@4&,J:3!
:J&:E4214:!$)! :$%E(15@! :1)4:*! $()3'J@3!:1(U4,! :$@4&,J:3! a18+
<'('+ ::E.+ <'('b! '22J,,4A! '5! 54$,&7! :),4$%! )4,,$24:! $5A!
:1)4:!3$U15@!$!@,4$)4,!E4,245)$@4!'K!:$5A!15!)34!:'1(.!D((!)34!
:1)4:! =4,4! 23$,$2)4,1Q4A! $:! K($)! )'! @45)(7! ,'((15@! =1)3! 5'!
:('E4:! @,4$)4,! )3$5! H[! E4,245).! 6'1(:! )4`)J,4! ,$5@4A! K,'%!
2($7:! )'! :$5A7! ('$%.!l'%15$5)! J5A4,@,'=)3! @,$::4:!=4,4!
&(J4&J523! =34$)@,$::! aF*/$)5#5/6(/#-'+ *?-<'0'b! '5! )34!
A,14:)! :1)4:! )'! VA$3'! K4:2J4! aK/*0$<'+ -)'"5/(*-*b! '5! )34!
%':)! %4:12! :1)4:/! )34! %':)! 2'%%'5! 5$)1U4! :E4214:! =4,4!
=4:)4,5! =34$)@,$::! aF'*<5?4#$2+ *2-0"--b*! @,445!
544A(4@,$::! aB'**/&&'+;-#-)$&'b*!6$5A&4,@]:!&(J4@,$::! aF5'+
*/<$()'b*!&(J4!@,$%$!aC5$0/&5$'+6#'<-&-*b*!$5A!544A(4O$5AO
)3,4$A!aG/*?/#5*0-?'+<52'0'b.!
!
!
9*#"0$( @Z6)JA7! $,4$! %$E! =1)3! :$%E(15@! :1)4:! aE('):b!
15A12$)4A.(
!
SPNRQT!!
!
9*$I'(S$&8,'%(
V5! CJ54! $5A! CJ(7! 'K! FGGd! $5A! FGGN! =4! :$%E(4A! Fc! :1)4:!
A'%15$)4A! &7! #7'%15@! &1@! :$@4&,J:3! 15! 245),$(! $5A!
:'J)34$:)4,5! ;'5)$5$.! #4! J:4A! (1:):! 'K! E')45)1$(! :1)4:!
E,'U1A4A! &7! )34!;1(4:! +1)7!jKK124! 'K! )34! >J,4$J! 'K! -$5A!
;$5$@4%45)! a>-;b*! )34! D:3($5A! <$5@4,! l1:),12)! 'K! )34!
+J:)4,! S$)1'5$(! 9',4:)*! $5A! E4,:'5$(! 2'%%J512$)1'5! =1)3!
)341,!,4:E42)1U4!:)$KK:!)'!:4(42)!:$%E(15@!:1)4:!&$:4A!'5!$@4!
'K! &J,5! $5A! $224::1&1(1)7.! -$,,7! T1233',5*! ,4)1,4A! >-;!
,$5@4! 2'5:4,U$)1'51:)! K,'%! -4=1:)'=5*! E,'U1A4A!
15K',%$)1'5!U$(J$&(4!15!,4('2$)15@!)34!',1@15$(!:$%E(4!:1)4:!
'K! 31:! :)JA7! 'K! E':)OK1,4! :J224::1'5! 15! 245),$(! ;'5)$5$!
aT1233',5! $5A! #$)):! HPMcb.! #4! K'2J:4A! '5! K4A4,$((7! ',!
:)$)4! '=54A! ($5A:! &J)! K',)J1)'J:(7! 452'J5)4,4A! :4U4,$(!
E,1U$)4(7!34(A!:1)4:!=1)3!2''E4,$)1U4!'=54,:.!!
!
D)! 4$23! :1)4! $! HGGG! %F!%$2,'E(')! aFG! %! &7! \G! %b! =$:!
U1:J$((7! :4(42)4A! )'! ,4E,4:45)! E,4U$1(15@! 2'5A1)1'5:! =1)315!
)34!&J,54A! $,4$! $5A!&4! $:! 2(':4! $:! K4$:1&(4! $5A!E,4K4,$&(7!
'5! )34! A'=5=15A! :1A4! 'K! )34! J5&J,54A! $,4$.! D! ^2'5),'(_!
:$%E(4!%$2,'E(')!=$:! 4:)$&(1:34A! 15! J5&J,54A! :$@4&,J:3O
2008 Shrublands Proceedings 80 NREI XVI
92
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!A'%15$)4A!U4@4)$)1'5!$:!2(':4!$:!E'::1&(4! )'! )34!&J,5.!R34!
2'5),'(!=$:!23':45!)'!&4!$:!:1%1($,!$:!E'::1&(4!)'!)34!$&1')12!
:4))15@! a:('E4*! $:E42)*! :'1(:b! 'K! )34! &J,54A! :$%E(4! E(').!
D()3'J@3! )34! J5&J,54A! 2'5),'(! %$2,'E('):! $,4! 5')! ),J4!
2'5),'(:! &42$J:4!'K! 5')! &415@! ,$5A'%(7! $::1@54A!E,1',! )34!
K1,4:*!5'54)34(4::!)347!KJ52)1'5!$:!2'5),'(:!&7!4`4%E(1K715@!
=3$)!)34!&J,54A!E(')!E,'&$&(7!='J(A!3$U4!2'5:)1)J)4A*!3$A!
)347! 5')! &J,54A.! #1)3! '54! 4`24E)1'5*! &J,54A! %$2,'E('):!
=4,4! ('2$)4A!=1)315! F\!%! ',! (4::! 'K! )34! J5&J,54A! 2'5),'(!
$5A! $(=$7:! 15! )34! :$%4! @,$Q15@! E$:)J,4! a5')! :4E$,$)4A! &7!
K45215@b.!#4! 5')4A! )34! E':1)1'5:! 'K! K4524! (154:! $5A!=$)4,!
A4U4('E%45):! $5A! $))4%E)4A! )'! ('2$)4! :$%E(15@! E'15):! $:!
K$,!,4%'U4A!$:!E'::1&(4!)'!45:J,4!)3$)!@,$Q15@!E,4::J,4!=$:!
5')! 4`24::1U4.! L'=4U4,*! =4! 3$A! 5'! =$7! 'K! $22J,$)4(7!
$22'J5)15@!K',!@,$Q15@!,4@1%4:.!
!
#4! J:4A! (154! 15)4,24E)! )'! 4:)1%$)4! :3,J&! 2$5'E7! 2'U4,!
$('5@! K1U4! 4U45(7O:E$24A*! E$,$((4(! FG! %! ),$5:42):!
',1@15$)15@! $)! )34! \G! %! %$2,'E(')! &$:4(154! a;J4((4,O
l'%&'1:! $5A! T((45&4,@! HPNcb.! +1,2J($,! %12,'E('):! [%F!
=4,4! 4:)$&(1:34A! $)! )34! \! $5A! HG! %! %$,?:! 'K! )34! K1U4!
),$5:42)! (154:! aHG! )')$(b! K',! A4)4,%1515@! ,'')4A! A45:1)7! K',!
$((! :3,J&! :E4214:! &7! K'J,! :1Q4! 2($::4:"! aHb! :44A(15@:! aw! HG!
2%! 31@3b*! aFb! gJU451(4:! ax! HG! 2%! $5A! :)4%! A1$%4)4,! $)!
@,'J5A! (4U4(! w! H! 2%b*! a[b! :J&O$AJ():! a:)4%! H! )'! [! 2%!
A1$%4)4,b*!$5A!acb!$AJ():!ax![!2%!:)4%!A1$%4)4,b.!D@4!$5A!
341@3)!=4,4! ,42',A4A! K',! '54! :$@4&,J:3!E($5)! 'K! 4$23! :1Q4!
2($::! 15! $()4,5$)4! %12,'E('):! a\! )')$(b*! K'2J:15@! '5!
:E421%45:! 4`31&1)15@! )34! (4$:)! 2,'=5! A$%$@4.! 6$@4&,J:3!
E($5):! =4,4! 2J)! =1)3! $! K154O&($A4! :$=! ',! :3$,E! E,J515@!
:34$,:! $)! @,'J5A! (4U4(! aJ:J$((7! ,4hJ1,4A! ,4%'U15@!
$22J%J($)4A! A4),1)J:! K,'%! $,'J5A! %$)J,4! :)4%:b.! D55J$(!
@,'=)3! ,15@:!=4,4! K14(A! 2'J5)4A!=1)3! $! HGX! ',! FGX! 3$5A!
(45:! a94,@J:'5! HPdcb.! V)! =$:! 'K)45! 5424::$,7! )'! :$%E(4!
:$@4&,J:3! E($5):! 'J):1A4! )34! %12,'E('):! )'! 45:J,4! )3$)! =4!
3$A!$)!(4$:)!)3,44!4:)1%$)4:!K',!4$23!:1Q4!2($::.!<'))45!:)4%:!
',! )3':4!A$%$@4A!&7!@,$Q15@!A4K14A!4U45!$EE,'`1%$)4!$@4!
A4)4,%15$)1'5! 15! %$57! E($5):.! #4! K,4hJ45)(7! 4`E4,14524A!
:)$5A:!=34,4!$((!:J&O$AJ()!$5A!$AJ()!:E421%45:!=4!:$%E(4A!
aHG! )'! FG! :E421%45:b! 2'J(A! 5')! &4! $22J,$)4(7! $@4A/! )34!
:%$((4,! :1Q4! 2($::4:! 3$A! :1@51K12$5)! :)4%! A$%$@4! $:! =4((.!
R34! '5(7! &J,5! 15K',%$)1'5! ,42',A4A! =$:! 1@51)1'5! :'J,24*!
41)34,! =1(AK1,4! ',! E,4:2,1&4A! &J,5*! $5A! )34! 74$,! 'K!
'22J,,4524.! #4! =4,4! J5$&(4! )'! 2'5:1:)45)(7! 23$,$2)4,1Q4!
K1,4! :4U4,1)7*! $! E')45)1$((7! :1@51K12$5)! 4`E($5$)',7! U$,1$&(4!
&42$J:4! 1%%4A1$)4! E':)OK1,4! 2'5A1)1'5:!=4,4! 5')! @454,$((7!
,42',A4A!$)! )34! )1%4!$5A!hJ1)4!$!5J%&4,!'K! )34!&J,5:!=4,4!
'(A! 45'J@3! aFGs! 74$,:b! )3$)! E')45)1$((7! )4((15@! 2(J4:! 3$A!
&445!'&:2J,4A.!!
!
#4! 4:)1%$)4A! 2$5'E7! 2'U4,! al$J&45%1,4! HP\Pb! 'K! $((!
34,&$24'J:! :E4214:*! &$,4! :'1(*! @,$U4(*! ,'2?:*! (1))4,*! (12345:*!
%'::4:*!$5A!&$:$(!U4@4)$)1'5!15!)34!)45!%12,'E('):!J:15@!H[!
2'U4,!2($::4:!aRO!t!xG*!?G.H/!R!t!xG.H*!?H/!B!t!xH*!?\/!H!t!
x\*!?H\/!F!t!xH\*!?F\*![!t!xF\*!?[\/!c!t!x[\*!?c\/!\!t!xc\*!
?\\/!d!t!x\\*!?d\/!N!t!xd\*!?N\/!M!t!xN\*!?M\/!P!t!xM\*!
?P\/!9!t!xP\*!?HGG!E4,245)b.!#4!$(:'!,42',A4A!)34!5J%&4,!
'K! E($5):! 'K! 4$23! :E4214:! 'K! )34! +123',14$4! ),1&4! 'K! )34!
D:)4,$24$4! 15! 4$23! 'K! )34! )45! %12,'E('):.! R$`'5'%12!
5'%452($)J,4! K'(('=:! )34! B($5):!l$)$&$:4! aZ6lD!S$)J,$(!
<4:'J,24:!+'5:4,U$)1'5!64,U124!FGGMb!
!!
T+&+(.-+I3%*%(
#4!23$,$2)4,1Q4A!#7'%15@!&1@! :$@4&,J:3! ,42'U4,7! $:! )34!
,$)1'! 'K! %4$5! 2$5'E7! 2'U4,! ',! 341@3)! K',! )34! &J,54A!
%$2,'E(')! )'! )34! 2',,4:E'5A15@! U$(J4:! K,'%! )34! J5&J,54A!
2'5),'(!%$2,'E(').!6$@4&,J:3!:)$5A!341@3)!=$:!)34!%4$5!'K!
)34! :1Q4! 2($::! =1)3! )34! @,4$)4:)! 2$5'E7! 2'U4,.! <$)4! 'K!
,42'U4,7! K',! :$@4&,J:3! =$:! 2$(2J($)4A! $:! )34! E4,245)!
,42'U4,7! K',! 41)34,! 2$5'E7! 2'U4,! ',! 341@3)! A1U1A4A! &7! )34!
5J%&4,! 'K! 74$,:! :1524! &J,515@.! 6E4214:! ,12354::! =$:!
%4$:J,4A!&7!)34!5J%&4,!'K!U$:2J($,!E($5)!:E4214:!,42',A4A!
15!)34!(154!15)4,24E):!$5A!)45!%12,'E('):.!
!
R34! ,4($)1U4! $,1A1)7! 'K! $! :1)4*! $:!%4$:J,4A!&7!E,421E1)$)1'5!
$5A!E')45)1$(!4U$E'),$5:E1,$)1'5*!=$:!37E')34:1Q4A!)'!$KK42)!
,42,J1)%45)!$5A!')34,!$:E42):!'K!:)$5A!,42'U4,7.!6('E4!$5A!
$:E42)! $,4! )34! E,1%$,7! A4)4,%15$5):! 'K! E')45)1$(!
4U$E'),$5:E1,$)1'5/! )34:4! )='!U$,1$&(4:! $('5@!=1)3! ($)1)JA4!
3$U4! &445! 15)4@,$)4A! 15)'! $! ^34$)! ('$A15@_! 15A4`! &7!
;2+J54! $5A! 04'5! aFGGFb.! DU4,$@4! :1)4! $55J$(!
E,421E1)$)1'5! =$:! 4:)1%$)4A! &7! lDn;TR! $! :)$)1:)12$(!
%'A4(! )3$)! 15)4@,$)4:! 4(4U$)1'5*! ')34,! $:E42):! 'K! ('2$(!
)4,,$15*! $5A! @4'@,$E312! E':1)1'5! =1)3! =4$)34,! :)$)1'5! A$)$!
K',!)34!E$:)!FG!74$,:!aR3',5)'5!$5A!')34,:!HPPNb.!!
!
R34! #1(2'`'5! :1@54AO,$5?! )4:)! a:)$)1:)12! 5')4A! $:! <b! =$:!
J:4A! )'! 4U$(J$)4! )34! A1KK4,4524:! &4)=445! &J,54A! $5A!
J5&J,54A! 2'5),'(! %$2,'E('):! K',! #7'%15@! &1@! :$@4&,J:3!
2$5'E7! 2'U4,*! )')$(! :3,J&! 2'U4,! $5A! 2'U4,! 'K! E4,4551$(!
@,$::4:*! $55J$(! @,$::4:*! K',&:! $5A! :4(42)4A! 15A1U1AJ$(!
:E4214:/! 'J,! A$)$! =$:! 2'5@,J45)! =1)3! )34! $::J%E)1'5:! 'K!
)31:! 5'5OE$,$%4),12! )4:).! -154$,! ,4@,4::1'5! $5$(7:1:! =$:!
J:4A!)'!%'A4(!)34!,42'U4,7!'K!:$@4&,J:3!341@3)!$5A!2$5'E7!
2'U4,!$5A!34,&$24'J:!2'U4,!=1)3!)1%4!:1524!K1,4/!:$@4&,J:3!
,42'U4,7!,4@,4::1'5!(154:!=4,4!K',24A!)3,'J@3!)34!',1@15!)'!
,4K(42)! &1'('@12$(! ,4$(1)14:.! <4@,4::1'5! $5$(7:1:! =$:! $(:'!
J:4A!)'!)4:)!)34!$::'21$)1'5!&4)=445!:$@4&,J:3!,42'U4,7!,$)4!
$5A!)34!$&1')12!:1)4!K$2)',:!'K!E,421E1)$)1'5*!34$)!('$A!15A4`!
$5A!:'1(!)4`)J,4.!
!
HP!YVN!(
!
M3,<*-#(a*#(!+#$/0"%8(+-'(!80"/(H$1,6$03(
R34!%4$5!)1%4!:1524!K1,4!1:!FF!Ä!Hd!aHd!t!H!:)A.!A4U.b!74$,:*!
,$5@15@!K,'%!c!)'!dN!74$,:!a%4A1$5!'K!Hd!74$,:b!K',!)34!Fc!
:$%E(4A! E$1,4A! %$2,'E('):! a2'5),'(! $5A! &J,54Ab.! 91,4!
,4:J()4A!15!U1,)J$((7!$!2'%E(4)4!('::!'K!:3,J&!2$5'E7!2'U4,!
2008 Shrublands Proceedings 81 NREI XVI
93
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!$:! ,4U4$(4A! &7! 4`$%15$)1'5! 'K! ,4245)(7! &J,54A!%$2,'E('):!
a?HG!74$,:*!B!t!db/!K1U4!'K!)34!:1`!E('):!3$A!5'!:3,J&!2$5'E7!
2'U4,!$5A!'54!3$A!w!F!E4,245).!#7'%15@!&1@!:$@4&,J:3!1:!
)34! A'%15$5)! :3,J&! '5! )34! 2'5),'(! %$2,'E('):! =1)3! $5!
$U4,$@4! 2'U4,! 'K! FG!Ä! M! E4,245)*!=34,4$:! '5!&J,54A!E('):!
2'U4,! 'K! )31:! :E4214:! $U4,$@4A! G.MH! Ä! H.M! E4,245)!
aA1KK4,4524! 31@3(7! :1@51K12$5)*! #1(2'`'5]:! <! t! G*! F! t!
wwG.GHb.!R')$(!:3,J&!2'U4,!'K!2'5),'(!E('):!aFH!Ä!M!E4,245)b!
$U4,$@4A!'5(7!:(1@3)(7!%',4!)3$5!)34!2'U4,!'K!#7'%15@!&1@!
:$@4&,J:3! $('54*! =1)3! )34! $AA1)1'5$(! :E4214:! %':)!
2'%%'5(7! 152(JA15@! :1(U4,! :$@4*! ,J&&4,! ,$&&1)&,J:3!
aN#-<'2/#-'+('$*/5$*'b*!@,445!,$&&1)&,J:3!a3"#4*50"'2($*+
;-*<-)-.&5#$*b! $5A! :E154(4::! 3',:4&,J:3! a>/0#')42-'+
<'(/*</(*b.! R34! A1KK4,4524! 15! )')$(! :3,J&! 2'U4,! &4)=445!
2'5),'(! $5A! &J,54A! E('):! aH.F! Ä! F.H! E4,245)b! =$:! 31@3(7!
:1@51K12$5)!aB!t!Fc*!#1(2'`'5]:!<!t!G*!F!t!ww!.GHb.!61(U4,!
:$@4&,J:3!=$:! )34!'5(7! :3,J&!4U45!$EE,'$2315@!#7'%15@!
&1@!:$@4&,J:3+15!2'U4,!$5A!)3$)!'22J,,4A!'5!'5(7!'54!:$5A7!
('$%! :1)4.! R34! $U4,$@4! 341@3)! 'K! )34! A'%15$5)! 2'3',)! 'K!
#7'%15@!&1@!:$@4&,J:3!15!2'5),'(!E('):!=$:!dHÄHH!2%.!
!
D! (154$,!%'A4(! ,4:J()4A! 15! )34! &4:)! K1)! K',! )34! ,42'U4,7! 'K!
#7'%15@! &1@! :$@4&,J:3! 2$5'E7! 2'U4,!=1)3! $@4! :1524! K1,4!
4`E($1515@!FP!E4,245)!'K!)34!U$,1$)1'5!15!2'U4,!a)!t!F.MH*!F!
t! G.GHG/! K1@J,4! Fb.! <4:J():! K',! )')$(! :3,J&! 2'U4,! ,42'U4,7!
=4,4! :1%1($,.! R34! %4$5! ,42'U4,7! ,$)4! K',! #7'%15@! &1@!
:$@4&,J:3!2$5'E7!2'U4,!=$:!G.Hd!E4,245)!f!74$,!Ä!G.c\!K',!
)34! K1,:)! NG! 74$,:.! L41@3)! ,42'U4,7! 'K! )34! A'%15$5)!
#7'%15@! &1@! :$@4&,J:3! 2'3',)! =$:! &4:)! K1)! &7! $! 31@3(7!
:1@51K12$5)! a0! t! c.MH*! F! t! wG.GGHb! 4`E'545)1$(! KJ52)1'5!
aK1@J,4![b! 15!=3123! )1%4!:1524!K1,4!4`E($154A!\\!E4,245)!'K!
)34! U$,1$)1'5! $5A! )34! 4`),$E'($)4A! )1%4! 'K! ,42'U4,7! 1:!
$EE,'`1%$)4(7! dM! 74$,:.! #4! A1A! 5')! :),$)1K7! )34! A$)$:4)!
$22',A15@! )'!%'A4!'K! 1@51)1'5!&42$J:4! )34,4!=4,4!'5(7!:1`!
E,4:2,1&4A!&J,5!:1)4:!$5A!K'J,!'K!)34:4!:3'=4A!5'!,42'U4,7!
15! &1@! :$@4&,J:3! 2'U4,/! 15! $AA1)1'5! K1,4! 4KK42):*! &$:4A! '5!
:)J%E! 341@3)*! =4,4! )34! :$%4! &4)=445! )34! )='! 1@51)1'5!
%'A4:.!jK!)34!Fc!&J,54A!%$2,'E('):!)34!:44A(15@!2($::!=$:!
,4E,4:45)4A! 15! '5(7! c! %$2,'E('):*! )34! gJU451(4! 2($::! 15! \!
%$2,'E('):*! )34! :J&$AJ()! 2($::! 15! d! %$2,'E('):*! $5A! )34!
$AJ()!2($::!15!c!%$2,'E('):.!
!
L4$)! ('$A! U$,14A! &7! '5(7! HF! E4,245)! &4)=445! )34! %':)!
4`),4%4!'K! :)JA7! :1)4:*! $5! 4`E42)4A! ,4:J()! 15! ,'((15@!E($15:!
=34,4! )34! :)44E4:)! :('E4! :)JA7! :1)4! :('E4! =$:! '5(7! H[!
E4,245).! W$,1$)1'5! 15! J5A4,:)',7! 34,&$24'J:! U4@4)$)1'5!
$%'5@! )34! 2'5),'(! E('):! =$:! %',4! (1?4(7! AJ4! )'! )34! \G!
E4,245)!A1KK4,4524!15!$55J$(!E,421E1)$)1'5!aHG.M!)'!Hd.[!1523!
|FNc! )'! cHc! %%}b! $5A! :'1(! )4`)J,4.! D! (154$,! ,4@,4::1'5!
%'A4(! 152',E',$)15@! )34! 34$)! ('$A! 15A4`! $5A!%4$5! $55J$(!
:1)4! E,421E1)$)1'5! 4`E($154A! [G! E4,245)! 'K! )34! U$,1$)1'5! 15!
)34! ,$)4! 'K!#7'%15@! &1@! :$@4&,J:3! 2$5'E7! ,42'U4,7! aF! t!
G.Gdcb.! L'=4U4,*! 541)34,! $55J$(! E,421E1)$)1'5! aF! t! G.MFNb!
5',!)34!34$)!15A4`!('$A!aF!t!G.\cb!$('54!=4,4!:1@51K12$5)(7!
,4($)4A!)'!2$5'E7!,42'U4,7!,$)4.!
!
9*#"0$(>Z-154$,!,4@,4::1'5!%'A4(!A4E12)15@!#7'%15@!&1@!
:$@4&,J:3!E4,245)! 2$5'E7! ,42'U4,7! $5A! )1%4! :1524! K1,4! K',!
Fc! :1)4:! a&')3! =1(AK1,4! $5A! E,4:2,1&4A! K1,4b/! ,4@,4::1'5!
%'A4(!2'5:),$154A!)'!E$::!)3,'J@3!)34!',1@15.(
!
9*#"0$( FZT`E'545)1$(! %'A4(! A4E12)15@! 2$5'E7! 341@3)! 'K!
#7'%15@!&1@! :$@4&,J:3!A'%15$5)! 2'3',)! :1524! K1,4! K',!Fc!
:1)4:/! ,4@,4::1'5! %'A4(! 2'5:),$154A! )'! E$::! )3,'J@3! )34!
',1@15.(
(
R$0/+1$,"%(H$1,6$03(
R34! 1%E',)$5)! E4,4551$(! @,$%15'1A:! 15! ',A4,! 'K! A42(1515@!
2'5:)$527! =4,4! =4:)4,5! =34$)@,$::*! 6$5A&4,@! &(J4@,$::*!
&(J4! @,$%$*! E,$1,14! gJ54@,$::! a=5/&/#-'+2'<#'(0"'b*! @,445!
544A(4@,$::*! 544A(4O$5AO)3,4$A*! &(J4&J523! =34$)@,$::! $5A!
:J5! :4A@4! a3'#/Q+ -(5?*! ::E.! "/&-5?"-&'b.! l,14:)! :1)4:! 3$A!
,4($)1U4(7!('=!2$5'E7!2'U4,!'K!&(J4&J523!=34$)@,$::!a%4$5!
t!FM!E4,245)!2'U4,b*!=31(4!J5A4,@,'=)3!'5!)34!%':)!%4:12!
:1)4:! =$:! A'%15$)4A! &7! VA$3'! K4:2J4! $5A! =4:)4,5!
=34$)@,$::! a%4$5! t! Nc! E4,245)! 2'U4,b.! 8,$Q15@! 31:)',7!
E,'&$&(7! $(:'! $22'J5):! K',! :'%4! 'K! )34! U$,1$)1'5! 15!
J5A4,:)',7! U4@4)$)1'5.!;4$5! E4,4551$(! @,$::! 2$5'E7! 2'U4,!
'5! 2'5),'(! %$2,'E('):! =$:! cG! E4,245)*! 'K! =3123!
$EE,'`1%$)4(7! 3$(K! =$:! =4:)4,5! =34$)@,$::8! >J,54A!
%$2,'E('):! 3$A! $5! $U4,$@4! 'K! dH! E4,245)! E4,4551$(! @,$::!
2'U4,*![P!E4,245)!'K! )3$)!2'U4,! 1:!=4:)4,5!=34$)@,$::.!R34!
A1KK4,4524:! 15! E4,4551$(! @,$::! 2'U4,! &4)=445! 2'5),'(! $5A!
2008 Shrublands Proceedings 82 NREI XVI
94
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!&J,5!%$2,'E('):!=$:!31@3(7!:1@51K12$5)!aB!t!Fc*!#1(2'`'5]:!
<!t!cG*!F!t!wG.GHb.!#4:)4,5!=34$)@,$::!3$A!$!%4$5!'K![P!
E4,245)! $5A! FF! E4,245)! 2'U4,! 15! &J,54A! $5A! 2'5),'(! E('):!
,4:E42)1U4(7!aB!t!FF*!#1(2'`'5]:!<!t!HP*!F!t!w!G.GHb.!R34!
')34,! 1%E',)$5)! U4@4)$)1U4(7! ,4E,'AJ215@! a:'AOK',%15@b!
@,$%15'1A*! &(J4! @,$%$*! 4`31&1)4A! HG! E4,245)! $U4,$@4!
2$5'E7!2'U4,!'5!&J,5!E('):!$5A!'5(7!c!E4,245)!'5!2'5),'(:*!
&J)! AJ4! )'! 31@3(7! U$,1$&(4! 2'U4,! )31:! A1KK4,4524! =$:! 5')!
:1@51K12$5)!aB!t!FH*#1(2'`'5]:!<!t!N[*!F!t!xG.G\b.!!
!
D55J$(!@,$::4:!3$A!$5!$U4,$@4!2$5'E7!2'U4,!'K!HP!E4,245)!
$5A!P!E4,245)!15!&J,54A!$5A!2'5),'(!%$2,'E('):!,4:E42)1U4(7!
aB!t!Fc*!#1(2'`'5]:!<!t!\M*!F!t!wG.GHb.!+'%%'5!:E4214:!
152(JA4A!)34!15),'AJ24A!&,'%4!@,$::4:!K14(A!&,'%4!aC#52$*+
'#;/(*-**! K',%4,(7! C$E$54:4! &,'%4*! C8+ X'?5(-<$*b! $5A!
234$)@,$::! aC#52$*! 0/<05#$2b.! L'=4U4,*! )34! 5$)1U4!
:1`=44?:!K4:2J4!aM$&?-'+5<05.&5#'!t!K/*0$<'+5<05.&5#'b!$(:'!
3$A! $EE,421$&(4! 2'5:)$527*! $()3'J@3! 1):! 2'U4,! =$:!
54@(1@1&(4.!!
!
R34,4!=$:!5'!:)$)1:)12$(!A1KK4,4524!15!$U4,$@4!2$5'E7!2'U4,!
'K! K',&:! &4)=445! &J,54A! aM.[! E4,245)b! $5A! 2'5),'(! aM.G!
E4,245)b! %$2,'E('):! aB! t! Fc*! #1(2'`'5]:! <! t! MP*! F! t!
xG.G\b.! R3'J@3! K',&! 2$5'E7! 2'U4,! =$:! 2'5:1:)45)(7! (4::!
)3$5!@,$%15'1A!2'U4,*!1)!A1A!,$5@4!$:!31@3!$:!FN!E4,245)!AJ4!
)'! $5! J5J:J$(! E':)OK1,4! 152,4$:4! 15! )34! 5'5O5$)1U4! 2',5!
:E44A=((! aM/#5(-<'+ '#;/(*-*b! '5! '54! E,'AJ2)1U4! 31@3O
4(4U$)1'5! :1)4.! R34! %':)! 2'%%'5! K',&:! =4,4! )34! 5'5O
5$)1U4:!E$(4!%$A=',)!a1&4**$2+'&4**5-)/*b*!K14(A!2'))'5,':4!
a756.-'+ '#;/(*-**! K',%4,(7! K-&'65+ '#;/(*-*b*! 34,&! 6'E31$!
aJ/*<$#'-(-'+ *5?"-'b*! (1))(4E'A! K$(:4! K($`! a3'2/&-('+
2-<#5<'#?'b*!74(('=!:$(:1K7!a>#'65?565(+)$%-$*b*!2'%%'5!
A$5A4(1'5! a>'#'Q'<$2+ 5..-<-('&/b*! $5A! )34! 5$)1U4:! =''(7!
E($5)$15! aF&'(0'65+ ?'0'65(-<'b*! )157! ),J%E4)! a35&&52-'+
&-(/'#-*b*!,'J@3!K$(:4!E4557,'7$(!aG/)/52'+"-*?-)'b*!:E157!
E3('`! aF"&5Q+ "55)--b*! D%4,12$5! U4)23! aM-<-'+ '2/#-<'('b!
$5A!:2$,(4)!@('&4%$(('=!a!?"'/#'&</'+<5<<-(/'b.!
!
R34!%':)!2'%%'5(7!'22J,,15@!K',&:!'K!)34!3-<"5#-/'/!),1&4!
=4,4!)34!5'5O5$)1U4:!2'%%'5!A$5A4(1'5!$5A!74(('=!:$(:1K7.!
R34! 5$)1U4:*! E,$1,14OA$5A4(1'5! aB50"5<'&'-*+ 0#5Q-25-)/*b!
$5A!E$(4!$@':4,1:!a165*/#-*+6&'$<'b*!=4,4!K'J5A!15!'5(7!'54!
$5A!)='!E(')!E$1,:*!,4:E42)1U4(7.!lJ4!)'!)341,!4`),4%4(7!('=!
A45:1)14:! 5$)1U4! :E4214:!=4,4! (J%E4A!=1)3! 5'5O5$)1U4:! K',!
$5$(7:1:.! R34!%4$5! A45:1)7! 'K!%4%&4,:! 'K! )34!3-<"5#-/'/!
),1&4!=$:!H.M!ÄF.M!E($5):!f!%F!K',!)34!&J,54A!%$2,'E('):!$5A!
H.[! Ä! H.M! E($5):! f! %F! K',! )34! J5&J,54A! 2'5),'(:/! )31:!
A1KK4,4524!=$:!5')!:1@51K12$5)!aB!t!F[*!#1(2'`'5]:!<!t!H[F*!
F!t!xxG.G\b.!!
(
!7$1*$%(H*18-$%%(
6E4214:! ,12354::*! )34! $U4,$@4! 5J%&4,! 'K! :E4214:! E4,!
%$2,'E(')*! =$:! [F! Ä! \! K',! 2'5),'(! E('):! $5A! Fd! Ä! d! K',!
&J,54A!E('):!$5A!:1@51K12$5)(7!A1KK4,45)!&4)=445!),4$)%45):!
aB!t!Fc*!#1(2'`'5]:!<!t!Fd*!F!t!wwG.GHb.!T`),4%4!U$(J4:!
,$5@4A! K,'%!HP! )'!cc!$5A!HF! )'!cG! K',!2'5),'(!$5A!&J,54A!
E('):*! ,4:E42)1U4(7.! D5! 15:1@51K12$5)! G.N! E4,245)! a<F! t!
G.GGNb!'K!)34!A1KK4,4524!15!:E4214:!,12354::!&4)=445!&J,54A!
$5A! 2'5),'(! %$2,'E('):! =$:! 4`E($154A! =1)3! )1%4! :1524!
&J,515@!a0!t!G.[M[*!F!t!G.NHb.!
!
T:!)Y!!:QA(
!
!+#$/0"%8(+-'(!80"/%(
j&:4,U$)1'5! 'K! &')3! ,4245)(7! &J,54A! :)$5A:! $5A! )3':4! 'K!
2'5:1A4,$&(4! E':)O&J,5! $@4! ax! FG! 74$,:b! 15A12$)4! )3$)!
#7'%15@! &1@! :$@4&,J:3!%',)$(1)7!=$:! U1,)J$((7! 2'%E(4)4.!
R34,4!=$:!5'!%4$:J,4A!2$5'E7!,42'U4,7!K',!#7'%15@!&1@!
:$@4&,J:3!15!HN!'K!)34!Fc!:1)4:.!jJ,!(154$,!%'A4(!'K!2$5'E7!
,42'U4,7!&$:4A!'5!Fc!:$%E(4!E$1,:!15A12$)4:!$5!4`244A15@(7!
:('=!,42'U4,7!,$)4.!R34!31@34:)!:$@4&,J:3!2$5'E7!,42'U4,7!
,$)4!15!'J,!:)JA7*!G.NF!E4,245)!f!74$,!:)1((!1%E(14:!a$::J%15@!
$!(154$,!%'A4(b!KJ((!,42'U4,7!='J(A!,4hJ1,4!$&'J)!H[M!74$,:.!
D5!4`E'545)1$(!KJ52)1'5!=1)3!,42'U4,7!,$)4!152,4$:15@!=1)3!
)1%4! 1:! E,'&$&(7! %',4! ,4$(1:)12! &42$J:4! 1)! $22'J5):! K',!
152,4$:15@! E,'E$@J(4! E,4::J,4! -4:12$! $5A! ')34,:! FGGNb.!
TU45! :'*! )34! '(A4:)! &J,5*! dN! 74$,:*! =$:! '5(7! M! E4,245)!
,42'U4,4A!$5A!,42'U4,7!'5!)34!%':)!%'1:)J,4O:),4::4A!:1)4:!
$:! =4((! $:! :1)4:! =1)3! )34! @,4$)4:)! E,421E1)$)1'5! $5A! %':)!
%4:'E37)12! U4@4)$)1'5! 2'%E':1)1'5! ,4@1:)4,4A! 5'! ,42'U4,7!
=1)315!Hc!74$,:.!TU45!'5!$5!'(A4,!aFN!74$,:b*!$5A!':)45:1&(7!
2''(4,! E,4:2,1&4A! &J,5*! ,42'U4,7! =$:! '5(7! [! E4,245).! R34!
'5(7! :1)4! a-1))(4! >1@3',5! >$))(4K14(A! S$)1'5$(! ;'5J%45)b!
=1)3'J)!A'%4:)12!:)'2?!J:4!=1)315!)34!,42'U4,7!E4,1'A!a$5A!
K',! %',4! )3$5! K1U4! A42$A4:! E,1',! )'! &J,515@b! ,42',A4A! 5'!
:3,J&!2$5'E7!,42'U4,7!$K)4,!F\!74$,:.!!
!
j)34,!:)JA14:!3$U4!$(:'!K'J5A!)3$)!#7'%15@!&1@!:$@4&,J:3!
,42'U4,:! :('=(7! K'(('=15@! K1,4.! V5! )34! '5(7! ')34,!
2'%E$,$&(4! :)JA7!=1)315! 'J,! :$%E(15@! $,4$*! T1233',5! $5A!
#$)):! aHPMcb! K'J5A! 5'! ,4O4:)$&(1:3%45)! 'K! #7'%15@! &1@!
:$@4&,J:3! 15! Hc! 74$,:! K'(('=15@!=1(AK1,4:! 15! )34!;1::'J,1!
<1U4,! >,4$?:! $5A! U12151)7.! V5! :'J)3=4:)! ;'5)$5$*! -4:12$!
$5A! ')34,:! aFGGNb! A'2J%45)4A! $(%':)! 5'! #7'%15@! &1@!
:$@4&,J:3! 2$5'E7! ,42'U4,7! 15! :1`! =1(AK1,4! &J,5! E('):*! )34!
%':)!&415@![!E4,245)!15!F[!74$,:.!V5!:'J)34$:)4,5!VA$3'!aM.\!
1523! E,421E1)$)1'5! Q'54b! +'(?4)! aFGG[b! K'J5A*! %4$:J,15@!
A45:1)7!5')!2'U4,*!)3$)![!'K!HN!E('):!$))$154A!KJ((!,42'U4,7!15!
\[!74$,:!$5A!)3$)!&7!PF!74$,:!Hd!'K!)34!HN!E('):!,4$234A!KJ((!
A45:1)7.!D:!>$?4,! aFGGNb!'&:4,U4:!$))$1515@! KJ((!A45:1)7! 1:!
5')! 4hJ1U$(45)! )'! ,42'U4,7! 'K! 2$5'E7! 2'U4,*! =3123!
J5A'J&)4A(7!='J(A!,4hJ1,4!$AA1)1'5$(!A42$A4:!K',!:3,J&:!)'!
%$)J,4.! L'=4U4,*! :'%4! ,4:4$,234,:! 3$U4! ,4E',)4A! :3',)4,!
,42'U4,7! )1%4:.!#$%&'()! $5A! ')34,:! aFGGHb! ,4E',)4A! $! NF!
E4,245)!,42'U4,7!'K!#7'%15@!&1@!:$@4&,J:3!$K)4,![F!74$,:!
15!'54!&J,5!$5A!Pd!E4,245)!,42'U4,7!$K)4,!'5(7!5154!74$,:!15!
$5')34,! 15! :'J)3=4:)! ;'5)$5$*! $5A! #$))! $5A! #$%&'()!
aHPPdb!A'2J%45)4A!Nd!E4,245)!,42'U4,7!=1)315![G!74$,:! 15!
$5')34,! :'J)3=4:)4,5! ;'5)$5$! :)JA7.! V)! :3'J(A! &4! 5')4A!
)34:4! :)JA14:! A'2J%45)4A! ,42'U4,7! K'(('=15@! 2''(O:4$:'5*!
E,4:2,1&4A! K1,4:.! D! :)$)4O$5AO),$5:1)1'5! %'A4(! aL4%:),'%!
$5A! ')34,:! FGGFb! A4,1U4A! K',! )34! 15)4,1',! +'(J%&1$! >$:15!
2008 Shrublands Proceedings 83 NREI XVI
95
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!a2$.! M! 1523! $55J$(! E,421E1)$)1'5b! 15A12$)4:! )3$)!
$EE,'`1%$)4(7! [G! 74$,:! $,4! ,4hJ1,4A! )'! E,'AJ24! $5! 'E45!
#7'%15@! &1@! :$@4&,J:3! f! &J523@,$::! 2'%%J51)7! :)$,)15@!
=1)3!$!E':)O&J,5!&J523@,$::OA'%15$)4A!3$&1)$).!
!
R34! $U4,$@4! 341@3)! 'K! )34! A'%15$5)! #7'%15@! &1@!
:$@4&,J:3! 2'3',)! 15! 2'5),'(! E('):! 1:! dH! Ä! HH! 2%*! =3123!
$@,44:! =4((! =1)3! 'J,! :'J)3=4:)4,5! ;'5)$5$! a-4:12$! $5A!
')34,:!FGGNb!%4$:J,4:!'K!)31:!:J&:E4214:!adH!Ä!d!2%b.!j5(7!
c!'K!Fc!&J,54A!%$2,'E('):!4U45!3$A!$!%$)J,4!:1Q4f$@4!2($::!
,4E,4:45)4A!$5A!)34!$U4,$@4!341@3)!=$:!\G!Ä!d!2%/!'5!'54!
&J,54A! %$2,'E(')! :4U4,$(! 15A1U1AJ$(:! 3$A! $))$154A! KJ((!
341@3)! ,42'U4,7! 15! $EE,'`1%$)4(7! [M! 74$,:.! <4%'U15@! )34!
Q4,'! U$(J4:! K',! 341@3)! ,42'U4,7! K,'%! K1@J,4! [! ='J(A!
'&U1'J:(7! :3',)45! )34! )1%4! 4`E42)4A! K',! KJ((! ,42'U4,7! $5A!
='J(A!%',4! 2(':4(7!%'A4(!=3$)!='J(A!&4! 4`E42)4A! 15! )34!
,$)4!'K!341@3)!@,'=)3!'K! 15A1U1AJ$(!E($5):!'524!4:)$&(1:34A!
'5!$!:1)4.!L'=4U4,*!K',!)34!%'A4(!)'!&4!,4$(1:)12!'5!$!:)$5A!
&$:1:!)34!Q4,'!U$(J4:!:3'J(A!&4!152(JA4A.!
!
D! 54$,&7! :44A! :'J,24! 1:! @454,$((7! ,4@$,A4A! $:! E,'%')15@!
K$:)4,!:)$5A!,42'U4,7!a>($1:A4((!HP\[/!8,J4((!HPMGb!&42$J:4!
)34!:44A!&$5?!'K!18+0#-)/(0'0'!1:!54@(1@1&(4!aD?15:'g1!HPMM/!
;474,! HPPF/! n'J5@! $5A! TU$5:! HPMPb.! TU45! )3'J@3! =4!
('2$)4A!&J,5! :$%E(4!E('):!A'=5=15A! K,'%!$5A!$:! 2(':4! $:!
E,$2)12$&(4!)'!2'5),'(!E('):*!=4!:)1((!'&:4,U4A!:('=!,42'U4,7!
,$)4:.! #$%&'()! $5A! B$754! aHPMdb! K'J5A! )3$)! 2(':4!
E,'`1%1)7! )'! :44A! :'J,24! :)1((! ,4:J()4A! 15!5'!#7'%15@!&1@!
:$@4&,J:3!,4O4:)$&(1:3%45)!:1`!74$,:!E':)O&J,5.!
!
#4! 37E')34:1Q4A! )3$)! :)$5A:! '5! $,4$:! 'K! 31@34,!
E,421E1)$)1'5! $5Af',! =1)3! $! ('=4,! 34$)! ('$A! 15A4`! ='J(A!
3$U4! $! 31@34,! ,$)4! 'K! ,42'U4,7*! :1%1($,! )'! ,4:J():! K,'%!
C'35:'5! $5A! B$754! aHPdMb.! L'=4U4,*! =4! =4,4! J5$&(4! )'!
A4)42)! $57! &1')12! ',! $&1')12! U$,1$&(4:! $::'21$)4A! =1)3!
#7'%15@!&1@!:$@4&,J:3!,42'U4,7!$2,'::!'J,!:)JA7!$,4$.!D!
%'A4(!=1)3!$@4!:1524!K1,4*!34$)!('$A!15A4`!$5A!E,421E1)$)1'5!
4`E($154A! [G! E4,245)! 'K! )34! 2$5'E7! ,42'U4,7! U$,1$)1'5!
3'=4U4,*! $(%':)! $((! 'K! )31:! 4`E($154A! U$,1$)1'5! =$:!
$)),1&J)$&(4!)'!J:15@!$@4!$:!$!2'U$,1$)4.!!
!
;',4! )3$5! MG! E4,245)! 'K! &J,54A! %$2,'E('):! ($2?4A! $57!
,4E,4:45)$)1'5!'K!$!:44A(15@!2($::.!644A(15@!E,'AJ2)1'5!=$:!
U1,)J$((7! 51(*! 4U45! 15! FGGN*! $! 74$,! =1)3! $&J5A$5)! :E,15@!
%'1:)J,4! )3$)! :3'J(A! 3$U4! K$U',4A! $)! (4$:)! :44A(15@!
@4,%15$)1'5*! 1K! 5')! :J,U1U$(.! #4! hJ4:)1'54A! )31:! ($2?! 'K!
:44A(15@:! $:! E4,3$E:! $5'%$('J:! ',! $! 2'5:4hJ4524! 'K!
15$A4hJ$)4! :$%E(15@.! R34,4K',4*! 15! $AA1)1'5! )'! U1:J$(!
:2,J)157! 'K! )34! HG! %12,'E('):*! =4! 2'5AJ2)4A! 4`)45:1U4!
:4$,234:! 'K! $Ag$245)! )4,,$15! $5A! J51K',%(7! K$1(4A! )'! A4)42)!
:44A(15@:! )34,4! $:! =4((.! #4! 452'J5)4,4A! '54! 15:)$524! 'K!
%J()1E(4! :44A(15@! @4,%15$)1'5! =1)315! $! %12,'E(')! a\!
:44A(15@:b!'J)!'K!cMG!%12,'E('):!4`$%154A.! V5!@454,$(*! )34!
2'5),'(! %$2,'E('):! 3$A! $((! %$)J,1)7! 2($::4:! ,4E,4:45)4A*!
3'=4U4,!%',4!)3$5!\G!E4,245)!'K!)34!:)$5A:!A1A!5')!3$U4!$!
:44A(15@! 2($::! E,4:45).! R34! 2'5:1A4,$&(4! A1KK12J()7!
#7'%15@! &1@! :$@4&,J:3! 4`31&1):! 15! :1)4! ,42'('51Q$)1'5!
%1@3)!&4!4`E42)4A!@1U45!)3$)!1)!'22JE14:!)34!A,14:)!:1)4:!=1)3!
)34!%':)! E'',(7! A4U4('E4A! :'1(:! a;',,1:! $5A! ')34,:! HPNd/!
>$,?4,!$5A!;204((!HPM[b.!!
!
#1)3! )34! 4`24E)1'5! 'K! )34! %':)(7! %1::15@! :44A(15@! 2($::*!
54$,(7!$((!)34!J5&J,54A!2'5),'(!E('):!=4,4!J54U45O$@4A!a3$A!
%J()1E(4! :1Q4f%$)J,1)7! 2($::4:! ,4E,4:45)4Ab*! 15A12$)15@!
,42,J1)%45)!@454,$((7!'22J,:! 15!EJ(:4:.!R3,44! 2'5),'(!E('):!
=4,4! :'%4=3$)! $5'%$('J:! 15! )3$)! '5(7! $5! $AJ()! 2($::!=$:!
E,4:45).! R='! 'K! )34:4! )3,44! E('):! 3$A! $EE,'`1%$)4! :)4%!
$@4:! 15A12$)15@! )3$)! )34,4!3$A!&445!5'!,42,J1)%45)! 15!%',4!
)3$5!F\!$5A!cG!74$,:.!D()3'J@3!)34!$AJ()!2($::!'K!)34:4!)='!
:)$5A:! =$:! 5')! 4U45O$@4A*! )341,! $@4! :),J2)J,4! :J@@4:):!
4E1:'A12!,4E,'AJ2)1'5!$)!:'%4!E'15)!15!)1%4.!!
!
J0+<*-,*'%(
R34! ($,@4! aFH! E4,245)b! 152,4$:4! 15! E4,4551$(! @,$::! 2'U4,!
K'(('=15@! K1,4! :3'=4A! 5'! 2'5:1:)45)! A1%15J)1'5! =1)3! )1%4!
:1524! K1,4*! E,'&$&(7! &42$J:4! )34! #7'%15@! &1@! :$@4&,J:3!
2$5'E7!K$1(4A!)'!%$?4!:1@51K12$5)!,42'U4,7!4U45!$K)4,!%',4!
)3$5!dG!74$,:.!B'::1&(7!4U45!@,4$)4,! 152,4$:4:! 15!E4,4551$(!
@,$::! 2'U4,!%$7! 3$U4! &445! 54@$)4A! &7! E':)OK1,4! (1U4:)'2?!
@,$Q15@!=345!)34!@,$::!&42'%4:!%',4!$224::1&(4!$K)4,!:3,J&!
2$5'E7!4(1%15$)1'5!aB423$542!$5A!')34,:!HP\c/!L$,51::!$5A!
;J,,$7! HPN[/! >J5)15@! $5A! ')34,:! HPPMb.! V5! 'J,! J5&J,54A!
2'5),'(! E('):! E4,4551$(! @,$::! 2'U4,*! $5! 15A4`! 'K! ('5@O)4,%!
@,$Q15@! 15)45:1)7*! =$:! 5')! $::'21$)4A! =1)3! E,'E',)1'5$(!
23$5@4:! 15! @,$::! 2'U4,! K'(('=15@! K1,4.! R31:! 1%E(14:! )3$)!
E':)OK1,4!@,$Q15@!3$:!5')!3$A!$!($,@4!1%E$2)!'5!K1,4O15AJ24A!
23$5@4:.!R34!%$g',!2'5),1&J)',!)'!)34!:1@51K12$5)!152,4$:4!15!
E':)OK1,4!E4,4551$(!@,$::!2'U4,!=$:!)34!,31Q'%$)'J:!=4:)4,5!
=34$)@,$::.! S'54! 'K! )34! ')34,! E4,4551$(! @,$::! :E4214:!
:3'=4A! $! 2'5:1:)45)! :1@51K12$5)! K1,4! ,4:E'5:4! $()3'J@3!
:4U4,$(! :E4214:! :3'=4A! :),'5@! ,4:E'5:4:! 15! '54! ',! )='!
E('):.!
!
DU4,$@4! $55J$(! @,$::! 2$5'E7! 2'U4,! K',! &')3! &J,54A! aHP!
E4,245)b! $5A! 2'5),'(! aP! E4,245)b!%$2,'E('):! aB! t! F[*!F! t!
G.GHGb! =$:! 2'%E,1:4A! $(%':)! 45)1,4(7! 'K! )34! 5'5O5$)1U4!
K14(A! &,'%4*! =3123! 4`31&1)4A! 5'! :1@51K12$5)! A1%15J)1'5! 'K!
2'U4,!=1)3!)1%4!:1524!K1,4.!V):!2'U4,!,$5@4A!K,'%!Q4,'!)'!dP!
E4,245)!15!&J,54A!E('):.!914(A!&,'%4!1:!J:J$((7!,4@$,A4A!$:!
$! =44A! '5! ,$5@4($5A:! &42$J:4! 1)! 2'%E4)4:! =1)3! 5$)1U4!
E4,4551$(:!K',!=$)4,!$5A!5J),145):!a6)J&&45A142?!$5A!')34,:!
HPM\/!8$,)54,!$5A!')34,:!HPNdb.!91,4!1:!5')4A!a8$,)54,!$5A!
')34,:! HPMd/! #31:45$5)! HPPGb! )'! ,4AJ24! K14(A! &,'%4!
E'EJ($)1'5!A45:1)7!K',!'54!',!)='!74$,:!E':)O&J,5!E,1%$,1(7!
$:! $! 2'5:4hJ4524! 'K! (1))4,! ,4AJ2)1'5! a2,1)12$(! K',! :44A!
@4,%15$)1'5!$5A!4:)$&(1:3%45)b.!#4!K'J5A!5'!,4:4$,23!)3$)!
K'(('=4A! )31:! :E4214:! E':)O&J,5! 2'J,:4! 'K! :J224::1'5! K',!
%',4! )3$5! )='! 74$,:.! #4! 37E')34:1Q4! )3$)! )34! '&:4,U4A!
K14(A! &,'%4! ,4:E'5:4! =$:! AJ4! )'! 4`E('1)$)1'5! 'K! :E$24*!
=$)4,!$5A!5J),145):!K'(('=15@!:$@4&,J:3!%',)$(1)7.!!
!
2008 Shrublands Proceedings 84 NREI XVI
96
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!9,0/%(
jJ,!,4:J():!:J@@4:)!)3$)!K',&:!$,4!@454,$((7!=4((O$A$E)4A!)'!
)34:4! K1,4OE,'54! 2'%%J51)14:! &42$J:4! )34,4! =$:! 5'!
A1KK4,4524!15!2'U4,!&4)=445!&J,5!aM!E4,245)b!$5A!2'5),'(!aM!
E4,245)b! %$2,'E('):! aE$1,4AO:$%E(4! 0! t! .H[F*! F! t! G.MPdb.!
L'=4U4,*! :'%4! E('):! A1A! 4`31&1)! A,$%$)12! 152,4$:4:! ',!
A42,4$:4:!15!K',&!2'U4,*!J:J$((7!AJ4!)'!)34!J51hJ4!,4:E'5:4:!
'K!'54!',!)='!:E4214:.!9',!4`$%E(4*!'5!&')3!)34!7'J5@4:)!ac!
74$,:b! $5A! '(A4:)! adN! 74$,:b! &J,5:! (4::4,! :E1?4%'::!
a!/&'6-(/&&'+)/(*'b! 3$A! G! )'! F! E4,245)! 2'U4,! 15! &J,5! E('):!
2'%E$,4A!)'!cH!E4,245)!$5A!FF!E4,245)!2'U4,*!,4:E42)1U4(7*!
'5! )34! 2'5),'(! %$2,'E('):.! j5! )='! E(')! E$1,:! $! E':1)1U4!
,4:E'5:4! )'! &J,515@! =$:! A1:E($74A! &7! )34! $55J$(! 5'5O
5$)1U4:!K14(A!2'))'5,':4!awH!E4,245)!)'!Fc!E4,245)b!$5A!2',5!
:E44A=4((!awH!E4,245)!)'!F[!E4,245)b.!R34!,$)34,!:)'23$:)12!
5$)J,4! 'K! )34:4! ,4:E'5:4:! 1:! 4%E3$:1Q4A! &7! )34! K$2)! )3$)!
K14(A!2'))'5,':4!2'U4,!=$:!%15',!aH.\!E4,245)b!15!)34!&J,54A!
%$2,'E(')! =34,4! 2',5! :E44A=4((! 2'U4,! =$:! :'! 31@3.! V)! 1:!
5')4=',)37! )3$)! )34:4! ($,@4! A1KK4,4524:! 15! K',&! 2'U4,! $,4!
AJ4! )'! $55J$(:*! 5')! )'! 5$)1U4! E4,4551$(:*! =3123! ,4@1:)4,!
3$,A(7! $57! 23$5@4.! 61%1($,! ,4:J():! 3$U4! &445! ,4E',)4A! K',!
E,4:2,1&4A! &J,5:! 15! :$@4&,J:3! :)4EE4! &7! B44?! $5A! ')34,:!
aHPNPb*! =3'! K'J5A! K',&! K,4hJ4527! =$:! 5')! $KK42)4A! )3,44!
74$,:!E':)O&J,5*!$5A!$(:'!&7!)34!L$,51::!$5A!;J,,$7!aHPN[b!
,4E',)! 'K! :)$&(4! K',&! 2'U4,! K',! [G! 74$,:! K'(('=15@! K1,4! 15!
4$:)4,5! VA$3'.! #1(AK1,4! A1A! 5')! E,'AJ24! $57! 23$5@4! 15!
2$5'E7! 2'U4,! 'K! K',&:! 15! :'J)3O245),$(! ',! :'J)3=4:)!
;'5)$5$!aL'KK%$5!HPPd/!9,$$:!$5A!')34,:!HPPFb.!
!
9',&:! 'K! )34! 3-<"5#-/'/! R,1&4! 'K! )34! 1*0/#'</'/! 9$%1(7!
3$U4!&445!A4)4,%154A!)'!2'%E,1:4!$5!1%E',)$5)!2'%E'545)!
'K!8,4$)4,!6$@4O8,'J:4! :J%%4,!A14)! $5A! $,4! 'K)45! 2,J21$(!
K',! :J224::KJ(! &,''A! ,4$,15@! a0(4&45'=! $5A! 8,$7! HPdN/!
B4)4,:'5!HPNG/!>$,54))!$5A!+,$=K',A!HPcc/!l,J)!$5A!')34,:!
HPPcb.!D5! 152,4$:4! 15! K',&:!2$5!&4!4`E42)4A!=1)3! )34! K1,4O
15AJ24A! ,4AJ2)1'5! 15! )34! 2'U4,! 'K! :3,J&:! $5A! @,$::4:!
a0(4&45'=! HPN[/! 8(455O-4=15! $5A! ')34,:! HPPGb.! #4!
2'%&154A!)34!,4($)1U4(7!,$,4!'22J,,4524:!awcG!E($5):!f!H*ccG!
%Fb! 'K! 5$)1U4! 3-<"5#-/'/*! E,$1,14OA$5A4(1'5! $5A! E$(4!
$@':4,1:*! =1)3! )34! %J23! %',4! $&J5A$5)! 5'5O5$)1U4!
3-<"5#-/'/! A45:1)14:*! &J)! K'J5A! 5'! 4U1A4524! K',! $! K1,4O
A,1U45! 23$5@4.! 61524! 5'5O5$)1U4! 3-<"5#-/'/! $,4! 15U$:1U4!
$5A!152,4$:4!=1)3!A1:)J,&$524!aL'&&:!$5A!LJ4554?4!HPPF/!
0')$545! $5A! ')34,:! HPPMb! )341,! ($2?! 'K! ,4:E'5:4! =$:!
J54`E42)4A.!-4:12$!$5A!')34,:!aFGG\b!$(:'!K'J5A!5'!23$5@4!
=1)3!K1,4!K',!5'5O5$)1U4!+123',14$4!15!:'J)3=4:)!;'5)$5$.!
(
S.A.JPSPAN(:SLV:).N:QA!(
(
;':)! $U$1($&(4! 4U1A4524! 15A12$)4:! )3$)! #7'%15@! &1@!
:$@4&,J:3! 2$5'E7! ,42'U4,7! ,$)4! 1:! :('=.! jJ,! A$)$! K,'%!
245),$(! $5A! :'J)34$:)4,5! ;'5)$5$! :J@@4:)! )3$)! ,42'U4,7!
a$))$1515@!)34!2$5'E7!2'U4,!4`31&1)4A!&7!2'5),'(!E('):b!=1((!
,4hJ1,4! %J23! %',4! )3$5! HGG! 74$,:.! S'! 2$:4:! 'K! ^,$E1A_!
#7'%15@!&1@!:$@4&,J:3!,42'U4,7!=4,4!'&:4,U4A!=1)315!)34!
:)JA7!$,4$.!R31:!'&:4,U$)1'5!1:!2',,'&',$)4A!&7!(1%1)4A!A$)$!
K,'%!:'J)3=4:)4,5!;'5)$5$!a-4:12$!$5A!')34,:!FGGNb.!R34!
)1%4! )'! KJ((7! ,42'U4,! #7'%15@! &1@! :$@4&,J:3! '5! $5!
4`)45:1U4! &J,5! 2'J(A! &4! U4,7! 2'5:1A4,$&(4.! jJ,! ,4:J():!
:JEE',)! )34! 2'5)45)1'5! )3$)*! $()3'J@3! K1,4! 1:! $5! 1%E',)$5)!
5$)J,$(! A1:)J,&$524! 15! :$@4&,J:3! :)4EE4*! 1)! 2'J(A! 5')! 3$U4!
'22J,,4A!$:!'K)45!$:!:J@@4:)4A!15!)34!E$:)!a:44!>$?4,!FGGN!
K',! $! ,4U14=b.! jJ,! ,4:J():! $22',A! =1)3! >$?4,]:! aFGGNb!
15)4,E,4)$)1'5!15A12$)15@!)3$)!K1,4!,')$)1'5:!$,4!$&'J)!HGG!)'!
FcG! 74$,:! K',!#7'%15@! &1@! :$@4&,J:3! $5A! )3$)! :$@4&,J:3!
:)4EE4! &4('5@:! )'! K1,4! ,4@1%4! W! a('5@! ,')$)1'5*! :)$5A!
,4E($24%45)b.! #4! K'J5A! 5'! 4U1A4524! )3$)! :'1(! )4`)J,4*!
E,421E1)$)1'5*! :('E4*! ',! =4,4! $::'21$)4A! =1)3! )34! ,$)4! 'K!
2$5'E7! ,42'U4,7! 15! 'J,! :)JA7.! R3J:*! %$5$@4,:! 2$55')!
E,4:J%4! )3$)! :)$5A:! 'K! #7'%15@! &1@! :$@4&,J:3! '5! %',4!
%4:12!:1)4:!=1((!5424::$,1(7!4`31&1)!K$:)4,!,42'U4,7.!
!
jJ,! ,4:J():! $,4! E4,)1545)! K',! %$5$@15@! A'%4:)12! :)'2?!
=1)315! )34! :)JA7! $,4$! :$@4&,J:3! :)4EE4.! #4! '&:4,U4A! $5!
$U4,$@4!152,4$:4!15!E4,4551$(!@,$::!2'U4,!'K!FN!E4,245)!$5A!
FG! E4,245)! K'(('=4A! E,4:2,1&4A! K1,4! $5A! =1(AK1,4*!
,4:E42)1U4(7.!#4!3$U4!5'!4U1A4524!)3$)!)31:!$%E(1K14A!2'U4,!
=1((! &4! A1%151:34A! J5)1(! :$@4&,J:3! 2$5'E7! 2'U4,! &42'%4:!
:J&:)$5)1$(! $)! :'%4! KJ)J,4! )1%4*!E'::1&(7! $)! (4$:)! $! 245)J,7!
$K)4,! &J,515@.! l'%4:)12! (1U4:)'2?! =1((! &454K1)! K,'%! )31:!
152,4$:4A! E4,4551$(! @,$::! 2'U4,! $5A! K,'%! 152,4$:4A!
$224::1&1(1)7! )'! )34! 34,&$24'J:! 2'%E'545)! AJ4! )'! :3,J&!
2$5'E7! ,4%'U$(.! L'=4U4,*! )34! HH! E4,245)! 152,4$:4! 15!
$55J$(!@,$::4:!1:!AJ4!$(%':)!=3'((7!)'!K14(A!&,'%4!=3123!1:!
2'5:1A4,4A! &7! :'%4! $! 5'`1'J:! =44A! a6)J&&45A142?! $5A!
')34,:!HPM\b!&42$J:4!1)!2'%E4)4:!=1)3!5$)1U4!E4,4551$(:!$5A!
3$:! $! &,14K! =15A'=! 'K! @,$Q15@! $U$1($&1(1)7! $:! 1)! ,$E1A(7!
%$)J,4:! $5A! (':4:! 5J),145)! 2'5)45)*! A1@4:)1&1(1)7! $5A!
E$($)$&1(1)7! a6)J&&45A142?! $5A! ')34,:! HPM\b.! D()3'J@3!
U$,1'J:!:)JA14:!a:44!6)J&&45A142?!$5A!')34,:!HPM\b!15A12$)4!
1)!A42(154:!=1)3!)1%4!'5!$!:1)4!=4!3$U4!5'!15A12$)1'5!)31:!1:!
)34! 2$:4.! >J,515@! :$@4&,J:3! :)$5A:! 15K4:)4A! =1)3! K14(A!
&,'%4!%$7!,4:J()!15!$!('5@O)4,%!152,4$:4!15!)31:!J5A4:1,$&(4!
:E4214:.!!
!
R34:4! ,4:J():! $(:'! 3$U4! 1%E(12$)1'5:! K',! E,')42)15@!
:$@4&,J:3OA4E45A45)! =1(A(1K4.! -$5A! %$5$@4,:! :3'J(A! &4!
$=$,4! 'K! #7'%15@! &1@! :$@4&,J:3! E':)OK1,4! ,4:E'5:4.!
8,4$)4,! 6$@4O@,'J:4! $,4! A4E45A45)! '5! :'%4! %1`)J,4! 'K!
'E45O! $5A! 2(':4AO2$5'E7! :$@4&,J:3! 3$&1)$):! )'! 2'%E(4)4!
)341,! (1K4! 272(4! a+'554((7! $5A! ')34,:! FGGGb.!#7'%15@! &1@!
:$@4&,J:3!,42'U4,7!)$?4:!:'!('5@!)3$)!%$5$@4,:!2'5:1A4,15@!
E,4:2,1E)1U4! &J,5:! 544A! )'! 3$U4! $! ('5@O)4,%! U14=! 'K! )34!
($5A:2$E4! &4K',4! 4(1%15$)15@! $! :$@4&,J:3! 3$&1)$)! )3$)! =1((!
E,'&$&(7!5')!&4!:JKK12145)(7!A45:4!)'!2'5:)1)J)4!$EE,'E,1$)4!
3$&1)$)!K',!$)!(4$:)!\G!74$,:!$5A!E4,3$E:!%J23!('5@4,.!TU45!
@,4$)4,! 2'524,5! :3'J(A! $))45A! =1(AK1,4! %$5$@4%45)! 15!
:$@4&,J:3!3$&1)$):*!1K!K',!5'!')34,!,4$:'5!)3$5!)34!,4:J()15@!
&J,5:! J:J$((7! $,4! %',4! 4`)45:1U4! a)3$5! E,4:2,1&4A! &J,5:b!
$5A! 34524! ,4:J()! 15! 74)! @,4$)4,! ,42'U4,7! )1%4:.! 8,4$)4,!
2008 Shrublands Proceedings 85 NREI XVI
97
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!6$@4O8,'J:4! :3'J(A! &4! &454K1)4A! &7! 152,4$:4A! E4,4551$(!
@,$::!2'U4,!,4:J()15@!K,'%!K1,4!a#$((4:)$A!$5A!B7,$3!HPNc/!
D(A,1A@4!$5A!>,1@3$%!FGGFb.!D()3'J@3!:J224::!'K!8,4$)4,!
6$@4O@,'J:4!&,''A!,4$,15@!1:!A4E45A45)!'5!$U$1($&(4!K',&:*!
4:E421$((7! )3':4! 'K! )34! +123',14$4*! &')3! 5$)1U4! $5A! 4`')12!
a+'554((7! $5A! ')34,:! FGGGb*! =4! K'J5A! 5'! E,4A12)$&(4!
152,4$:4! 15! K',&! 2'U4,*! 152(JA15@! )3':4! 'K! )34! +123',14$4*!
=1)3!K1,4.!
!
;474,]:! aHPPFb! )3','J@3! $22'J5)! 'K! )34! 42'('@7! 'K!
:$@4&,J:3! ,42,J1)%45)!5')4:!$4,1$(! :44A15@! aK$((!',!=15)4,b*!
:3'J(A! &4! 2'5:1A4,4A! $! E')45)1$((7! 2':)O4KK42)1U4! $EE,'$23!
K',! :$@4&,J:3! 4:)$&(1:3%45)/! 3'=4U4,*! )31:! $EE,'$23! 1:!
:J&g42)! )'! :)'23$:)12! 4KK42):! a$5A! K$1(J,4b! &47'5A! )34!
%$5$@4,]:! 2'5),'(! $:! A'2J%45)4A! &7! >(4=! $5A! ')34,:!
aFGGcb.! j5! (4::! 4`)45:1U4! &J,5:! 5J2(4$)15@! =1)3! :5'=!
3$,U4:)15@! :1)4:! a2,4$)15@! K$U',$&(4! %12,':1)4:b! :3'=:!
E')45)1$(!K',!453$5215@!4%4,@4524!$5A!,42,J1)%45)!a;474,!
HPPFb.!
!
)QA)VY!:QA(
(
#7'%15@!&1@!:$@4&,J:3!,42'U4,7!K,'%!&')3!E,4:2,1&4A!K1,4!
$5A! =1(AK1,4! =$:! 4`),4%4(7! :('=! =1)315! )34! :)JA7! $,4$*!
(1?4(7! ,4hJ1,15@! =4((! 'U4,! HGG! 74$,:! )'! ,4$23! E,4O&J,5!
:$@4&,J:3! 2'U4,.! <4:J():! =4,4! :1%1($,! $2,'::! $((!
45U1,'5%45)$(! 2'5A1)1'5:*! 4U45! '5! ,4($)1U4(7! %4:12! :1)4:.!
B4,4551$(! $5A! $55J$(! @,$::! 2'U4,! 152,4$:4A! $K)4,! &J,515@*!
&J)! )34! $55J$(! @,$::! 152,4$:4! 2'5:1:)4A! $(%':)! 45)1,4(7! 'K!
K14(A! aC$E$54:4b! &,'%4*! $! 5'5O5$)1U4! )3$)! 1:! 2'5:1A4,4A! $!
=44A!=1)3!54@$)1U4!3$&1)$)!$5A!(1U4:)'2?!U$(J4.!9',&:*!%':)!
4:E421$((7! )3':4! 'K! )34! +123',14$4! ),1&4! 'K! )34! D:)4,$24$4!
K$%1(7*! $,4! 1%E',)$5)! K',! 8,4$)4,! 6$@4O@,'J:4! &,''A!
,4$,15@/! 3'=4U4,*! =4! K'J5A! 5'! E,4A12)$&(4! 23$5@4! 'K! )31:!
2'%E'545)! =1)3! K1,4.! B($5)! :E4214:! ,12354::! =$:! ('=4,! 15!
&J,54A! E('):.!<4:'J,24!%$5$@4,:! 2'524,54A! $&'J)!8,4$)4,!
6$@4O@,'J:4! $5A! ')34,! :$@4OA4E45A45)! :E4214:! :3'J(A!
2$,4KJ((7!2'5:1A4,! )34! ('5@O)4,%! ,$%1K12$)1'5:!'K! $57! K',%!
'K! &J,515@! '5! #7'%15@! &1@! :$@4&,J:3! 3$&1)$)! 15! 4$:)4,5!
;'5)$5$.!
!
.)2AQMVPTJPSPAN!(
(
R34!K'(('=15@!=4,4!15:),J%45)$(!15!('2$)15@!:$%E(15@!:1)4:*!
-'J1:4! A4;'5)1@57! $5A! T,12! -4E1:)'! a>J,4$J! 'K! -$5A!
;$5$@4%45)*! ;1(4:! +1)7! 914(A! jKK124b*! C4KK! l1&45A4))'!
a42'('@1:)*!+J:)4,!S$)1'5$(!9',4:)*!>1((15@:b*!;123$4(!6)'E:!
a+314K! <$5@4,*! -1))(4! >1@3',5! >$))(4K14(A! S$)1'5$(!
;'5J%45)b*!R'%!6)1U4,:!a=1(A(1K4!&1'('@1:)*!;'5)$5$!91:3!
#1(A(1K4!$5A!B$,?:*!-4=1:)'=5b!$5A!>1((!>4,@*!>'&!6?1554,!
$5A! C'$55! lJ((J%! a+3$,(4:! ;.! <J::4((! S$)1'5$(! #1(A(1K4!
<4KJ@4*!-4=1:)'=5b.!#4!4`)45A!'J,!:1524,4!$EE,421$)1'5!)'!
K14(A! $::1:)$5):! -1:$! #1(:'5! $5A! l$U1A! 6$($Q$,.! -$,,7!
T1233',5! a,4)1,4A! >-;! ,$5@4! 2'5:4,U$)1'51:)*! -4=1:)'=5b!
=$:!@454,'J:!=1)3!31:!)1%4*!34(E15@!J:!,4('2$)4!$!5J%&4,!'K!
31:!',1@15$(!:$@4&,J:3!:J224::1'5!:)JA7!:1)4:!$5A!A1:E45:15@!
15K',%4A! 2'%%45)$,7! '5! 'J,! :)JA7.! 6'1(:! $5$(7:4:! =4,4!
E4,K',%4A! $)! )34! K$21(1)14:! 'K! j,4@'5! 6)$)4! Z51U4,:1)7! 15!
+',U$((1:*!j<.!#4!)3$5?! )34!>J,4$J!'K!-$5A!;$5$@4%45)!
K',!K15$521$(!:JEE',)!'K!)31:!E,'g42).!
(
HP9PHPA)P!(
(
D?15:'g1*!D.!HPMM.!B':)K1,4!U4@4)$)1'5!A75$%12:!15!$!:$@4&,J:3!:)4EE4!15!!
!!:'J)34$:)4,5!VA$3'*!Z6D.!W4@4)$)1'!NM"!H\HOH\\.!
D(A,1A@4*!+.-.*!>,1@3$%*!<.;.!FGGF.!6$@4!@,'J:4!54:)15@!$5A!&,''A!!
!!3$&1)$)!J:4!15!:'J)34,5!+$5$A$.!C'J,5$(!'K!#1(A(1K4!;$5$@4%45).!dd"!!
!!c[[Occc.!
D5)':*!C.D.*!;2+J54*!>.*!>$,$*!+.!HPM[.!R34!4KK42)!'K!K1,4!'5!$5!J5@,$Q4A!!
!!=4:)4,5!;'5)$5$!@,$::($5A.!D%4,12$5!;1A($5A!S$)J,$(1:).!HHG"![\cO[dc.!
>$1(47*!<.8.!HPP\.!l4:2,1E)1'5:!'K!)34!42',4@1'5:!'K!)34!Z51)4A!6)$)4:.!!
!!642'5A!TA1)1'5!<4U1:4A!$5A!T`E$5A4A.!Z6lD*!9',4:)!64,U124.!;1:2.!!
!!BJ&(.!H[PH.!HGM!E.!
>$?4,*!#.-.!FGGN.!91,4!$5A!,4:)',$)1'5!'K!:$@4&,J:3!42':7:)4%:.!#1(A(1K4!!
!!6'214)7!>J((4)15.![caHb"!HNNOHM\.!
>$,?4,*!C.<.*!;204((*!+.;.!HPM[.!L$&1)$)!A1KK4,4524:!&4)=445!&$:15!$5A!!
!!#7'%15@!&1@!:$@4&,J:3!15!2'5)1@J'J:!E'EJ($)1'5:.!C'J,5$(!'K!<$5@4!!
!!;$5$@4%45).![d"!c\GOc\c.!
>$,54))*!C.0.*!+,$=K',A*!C.D.!HPPc.!B,4O($715@!5J),1)1'5!'K!:$@4!@,'J:4!!
!!345:!15!j,4@'5.!C'J,5$(!'K!<$5@4!;$5$@4%45).!cN"HHcOHHM.!
>($1:A4((*!C.B.!HP\[.!T2'('@12$(!4KK42):!'K!E($554A!&J,515@!'K!:$@4&,J:3O!
!!@,$::!,$5@4!'5!)34!JEE4,!65$?4!<1U4,!B($15:.!#$:315@)'5*!l+.!Z6lD!!
!!R423512$(!>J((4)15!HGN\.![P!E.!
>(4=*!<.*!9',%$5*!D.*!L$K($*!C.*!B4(($5)*!;.*!C'54:*!<.*!#31)4*!8.*!6$5A:*!!
!!D.*!0($,*!R.!FGGc.!#7'%15@!&1@!:$@4&,J:3!a1#0/2-*-'+0#-)/(0'0'!::E.!!
!!,452-(6/(*-*b!,42'U4,7!K'(('=15@!K1,4!$5A!$,)1K121$(!:44A15@.!F!E.!!
!!DU$1($&(4"!3))E"ff$&:),$2):.2'.$((45E,4::.2'%fE=4&f4:$FGGcfA'2J%45)!
!!frVlt[N\dN!|l424%&4,!FM*!FGGN}.!
>J5)15@!6.+.*!<'&&4,423)*!<.*!l4K'::Ç*!8.T.!HPPM.!-45@)3!$5A!)1%15@!'K!!
!!@,$Q15@!'5!E':)&J,5!E,'AJ2)1U1)7!'K!)='!&J523@,$::4:!15!$5!VA$3'!!
!!4`E4,1%45)$(!,$5@4.!V5)4,5$)1'5$(!C'J,5$(!'K!#1(A($5A!91,4.!M"!H\OFG.!
+(1K)'5*!S.D.!HPMH.!<4:E'5:4!)'!E,4:2,1&4A!K1,4!15!$!#7'%15@!&1@!!
!!:$@4&,J:3!f!&(J4&J523!=34$)@,$::!3$&1)$)!)7E4.!;':2'="!Z51U4,:1)7!'K!!
!!VA$3'/![P!E.!;6!R34:1:.!
+'(?4)*!T.+.!FGG[.!-'5@O)4,%!U4@4)$)1'5!A75$%12:!$5A!E':)OK1,4!!
!!4:)$&(1:3%45)!E$))4,5:!'K!:$@4&,J:3!:)4EE4.!;':2'="!Z51U4,:1)7!'K!VA$3'/!!
!!Hcc!E.!;6!R34:1:.!
+'554((7*!C.#.*!623,'4A4,*!;.D.*!6$5A:*!D.<./!>,$J5*!+.T.!FGGG.!!
!!8J1A4(154:!)'!%$5$@4!:$@4!@,'J:4!E'EJ($)1'5:!$5A!3$&1)$).!#1(A(1K4!!
!!6'214)7!>J((4)15.!FM"!PdNOPM\.!
l$J&45%1,4*!<.!HP\P.!D!2$5'E7O2'U4,$@4!%4)3'A!'K!U4@4)$)1'5$(!$5$(7:1:.!!
!!S',)3=4:)!6214524.![["!c[Odc.!
l,J)*!;.6.*!B7(4*!#.L.*!+,$=K',A*!C.D.!HPPc.!l14):!$5A!K''A!:4(42)1'5!'K!!
!!:$@4!@,'J:4!2312?:!15!j,4@'5.!C'J,5$(!'K!<$5@4!;$5$@4%45).!cN"!PGOP[.!
T1233',5*!-.+.*!#$)):*!+.<.!HPMc.!B($5)!:J224::1'5!'5!&J,5:!15!)34!,1U4,!!
!!&,4$?:!'K!245),$(!;'5)$5$.!B,'244A15@:!'K!)34!;'5)$5$!D2$A4%7!'K!!
!!6214524.!c["!FHO[c.!
T5@*!<.-.*!623($A=41((4,*!B.!HPNF.!6$@4!@,'J:4!=15)4,!%'U4%45):!$5A!!
!!3$&1)$)!J:4!15!245),$(!;'5)$5$.!C'J,5$(!'K!#1(A(1K4!;$5$@4%45).![d"!
!!HcHOHcd.!
94,@J:'5*!+.#.!HPdc.!D55J$(!,15@:!15!&1@!:$@4&,J:3.!B$E4,:!'K!)34!!
!!-$&',$)',7!'K!R,44O<15@!<4:4$,23!S'.!H.!RJ2:'5"!Z51U4,:1)7!'K!D,1Q'5$!!
!!B,4::.!P\!E.!
9,$$:*!#.#.*!#$%&'()*!+.-.*!9,1:15$*!;.<!HPPF.!B,4:2,1&4A!K1,4!4KK42):!'5!!
!!$!&1))4,&,J:3O%'J5)$15!&1@!:$@4&,J:3O&(J4&J523!=34$)@,$::!2'%%J51)7.!!
!!B,'244A15@:!'K!$!:7%E':1J%/!HPPF"!j@A45*ZR.!845.!R423.!<4E.!VSRO!
!!FMP.!j@A45*!ZR"!Z6lD*!9',4:)!64,U124*!V5)4,%'J5)$15!9',4:)!<$5@4!!
!!T`E4,1%45)!6)$)1'5.!F[F!E.!
8$,)54,*!9.<.*!#31)4*!T.;.*!>J))4,K14(A*!<.V.!HPMd.!;423$512$(!
!!),4$)%45)!$5A!&J,515@!K',!31@3!hJ$(1)7!,$5@4!K',$@4.!>44K!<4E',)"!
!!+$))(4!MdOFP.!>,''?15@:*!6l"!6'J)3!l$?')$!6)$)4!Z51U4,:1)7*!!
!!l4E$,)%45)!'K!D51%$(!$5A!<$5@4!6214524:!$5A!B($5)!6214524/!!
!!D@,12J()J,4!T`E4,1%45)!6)$)1'5.!HcG!E.!
8$,)54,*!9.<.*!<'$)3*!-.<.*!#31)4*!T.;.!HPNd.!DAU$5)$@4:!$5A!!
!!A1:$AU$5)$@4:!'K!E,4:2,1&4A!&J,515@.!B,'244A15@:!'K!$!:7%E':1J%/!HPNd/!
!!-'@$5*!ZR.!Z:4!'K!E,4:2,1&4A!&J,515@!15!=4:)4,5!=''A($5A!$5A!,$5@4!!
!!42':7:)4%:"!Z)$3!6)$)4!Z51U4,:1)7"!HHOH\!E.!
!
2008 Shrublands Proceedings 86 NREI XVI
98
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!8(455O-4=15*!l.+.*!C'35:'5*!-.D.*!CJ,1?*!R.#.*!0':4?*!D.*!-4':234?4*!;.*!!
!!<':&J,@*!R.!HPPG.!91,4!15!245),$(!S',)3!D%4,12$5!@,$::($5A:"!U4@4)$)1U4!!
!!,4E,'AJ2)1'5*!:44A!@4,%15$)1'5!$5A!:44A(15@!4:)$&(1:3%45).!L(!6.-.!!
!!+'((15:!$5A!-.-.!#$(($24!4A1)',:*!91,4!15!245),$(!S',)3!D%4,12$5!!
!!@,$::($5A:.!S',%$5"!Z51U4,:1)7!'K!j?($3'%$!B,4::.!FMOc\!E.!
8,J4((*!8.T.!HPMG.!91,4]:!15K(J4524!'5!=1(A(1K4!3$&1)$)!'5!)34!>,1A@4,O!
!!R4)'5!S$)1'5$(!9',4:)*!#7'%15@*!W'(J%4!VVO!23$5@4:!$5A!2$J:4:*!
!!%$5$@4%45)!1%E(12$)1'5:.!j@A45*!ZR"!<4:.!B$E.!VSROF\F.!Z6lD*!9',4:)!!
!!64,U124*!V5)4,%'J5)$15!9',4:)!$5A!<$5@4!T`E4,1%45)!6)$)1'5.![\!E.!
L$,51::*!<.j.*!;J,,$7*!<.>.!HPN[.![G!74$,:!'K!U4@4)$(!23$5@4!K'(('=15@!!
!!&J,515@!'K!:$@4&,J:3O@,$::!,$5@4.!C'J,5$(!'K!<$5@4!;$5$@4%45).!Fd"!!
!![FFO[F\.!
L4%:),'%*!;.D.*!#1:A'%*!;.C.*!L$55*!#.C.*!<'=($5A*!;.;.*!#$(4:*!!
!!>.+.*!8,$U45%14,*!<.D.!FGGF.!6$@4&,J:3O:)4EE4!U4@4)$)1'5!A75$%12:!$5A!!
!!,4:)',$)1'5!E')45)1$(!15!)34!V5)4,1',!+'(J%&1$!>$:15.!+'5:4,U$)1'5!!
!!>1'('@7.!Hd"!HFc[OHF\\.!
L'&&:*!<.C.*!LJ4554?4*!-.9.!HPPF.!l1:)J,&$524*!A1U4,:1)7!$5A!15U$:1'5"!!
!!1%E(12$)1'5:!K',!2'5:4,U$)1'5.!+'5:4,U$)1'5!>1'('@7.!d"![FcO[[N.!
L'KK%$5*!R.-.!HPPd.!D5!42'('@12$(!15U4:)1@$)1'5!'K!%'J5)$15!&1@!!
!!:$@4&,J:3!15!)34!8$,A154,!>$:15.!>'Q4%$5"!;'5)$5$!6)$)4!Z51U4,:1)7/!Mc!
!!E.!;!6!R34:1:.!
LJ%E3,47*!-.l.!HPMc.!B$))4,5:!$5A!%423$51:%:!'K!E($5)!:J224::1'5!$K)4,!!
!!K1,4!'5!1#0/2-*-'O@,$::!:1)4:!15!:'J)34$:)4,5!VA$3'.!W4@4)$)1'.!\N"!PHOHGH.!
C'35:'5*!C.<.*!B$754*!8.9.!HPdM.!6$@4&,J:3!,415U$:1'5!$:!$KK42)4A!&7!:'%4!!
!!45U1,'5%45)$(!15K(J4524:.!C'J,5$(!'K!<$5@4!;$5$@4%45).!FH"!FGPOFH[.!
0(4&45'=*!l.D.!HPdP.!6$@4!@,'J:4!54:)15@!$5A!&,''A!3$&1)$)!15!VA$3'.!!
!!C'J,5$(!'K!#1(A(1K4!;$5$@4%45).![["!dcPOddH.!
0(4&45'=*!l.D.!HPN[.!R34!3$&1)$)!,4hJ1,4%45):!'K!:$@4!@,'J:4!$5A!)34!!
!!,'(4!'K!K1,4!15!%$5$@4%45).!B,'244A15@:!'K!)34!R$((!R1%&4,:!91,4!T2'('@7!!
!!+'5K4,4524.!HF"![G\O[H\.!
0(4&45'=*!l.D.*!8,$7*!8.;.!HPdN.!9''A!3$&1):!'K!gJU451(4!:$@4!@,'J:4.!!
!!C'J,5$(!'K!<$5@4!;$5$@4%45).!FH"!MGOM[.!
0')$545*!B.;.*!>4,@4(:'5*!C.*!L$Q(4))*!l.-.!HPPM.!L$&1)$):!'K!5$)1U4!$5A!!
!!4`')12!E($5):!15!+'(',$A'!:3',)@,$::!:)4EE4"!$!2'%E$,$)1U4!$EE,'$23.!!
!!+$5$A1$5!C'J,5$(!'K!>')$57.!Nd"!ddcOdNF.!
-4:12$*!B.*!+''E4,*!6.W.*!0JA,$7*!8.!FGG\.!>1@!:$@4&,J:3!:3,J&O:)4EE4!!
!!E':)K1,4!:J224::1'5!15!:'J)3=4:)!;'5)$5$.!L4(45$*!;R/!;'5)$5$!S$)J,$(!!
!!L4,1)$@4!B,'@,$%.!<4E',)!)'!Z6lV*!>J,4$J!'K!-$5A!;$5$@4%45)*!l1(('5!!
!!914(A!jKK124.!FP!E.!E(J:!$EE45A124:.!
-4:12$*!B.*!+''E4,*!6.W.*!0JA,$7*!8.!FGGN.!<42'U4,7!'K!&1@!:$@4&,J:3!!
!!K'(('=15@!K1,4!15!:'J)3=4:)!;'5)$5$.!<$5@4($5A!T2'('@7!o!!
!!;$5$@4%45).!dG"!FdHOFdP.!
;2+J54*!>.*!04'5*!l.!FGGF.!ThJ$)1'5:!K',!E')45)1$(!$55J$(!A1,42)!1521A45)!!
!!,$A1$)1'5!$5A!34$)!('$A.!C'J,5$(!'K!W4@4)$)1'5!6214524.!H["!dG[OdGd.!
;474,*!6.T.!HPPF.!84,%15$)1'5!$5A!4:)$&(1:3%45)!42'('@7!'K!&1@!!
!!:$@4&,J:3"!V%E(12$)1'5:!K',!2'%%J51)7!,4:)',$)1'5.!B,'244A15@:!'K!$!!
!!:7%E':1J%/!HPPF!;$7HMOFH/!>'1:4*!Vl.!845.!R423.!<4E.!VSRO8R<O[H[.!!
!!j@A45*!ZR"!9',4:)!64,U124*!V5)4,%'J5)$15!<4:4$,23!6)$)1'5.!cHd!E.!
;',,1:*!;.6.*!04(:47*!<.8.*!8,1@@:*!l.!HPNd.!R34!@4'@,$E312!$5A!!
!!42'('@12$(!A1:),1&J)1'5!'K!&1@!:$@4&,J:3!$5A!')34,!=''A7!1#0/2-*-'*!15!!
!!;'5)$5$.!B,'244A15@:!'K!)34!;'5)$5$!D2$A4%7!'K!6214524:.![d"!\dONP.!
;J4((4,Ol'%&'1:*!l.*!T((45&4,@*!L.!HPNc.!D1%:!$5A!%4)3'A:!'K!!!
!!U4@4)$)1'5!42'('@7.!S4=!n',?"!C'35!#1(47!o!6'5:.!\cN!E.!
S4::4,*!C.D.*!9',A*!8.-.*!;$75$,A*!+.-.*!B$@4OlJ%,'4:4*!l.6.!HPPN.!!
!!T2'('@12$(!J51):!'K!)34!S',)34,5!<4@1'5"!:J&:42)1'5:.!8454,$(!R423512$(!!
!!<4E',)!VSRO8R<O[dP.!j@A45*!ZR"!Z6lD*!9',4:)!64,U124*!V5)4,%'J5)$15!!
!!<4:4$,23!6)$)1'5.!MM!E.!
B423$542*!C.*!6)4=$,)*!9.8.*!>($1:A4((*!C.B.!HPcc.!6$@4&,J:3!&J,515@O@''A!!
!!$5A!&$A.!Z6lD!9$,%4,]:!>J((4)15!HcM.![c!E.!
B44?*!C.;.*!<1@@:*!<.D.*!-$J4,*!C.-.!HPNP.!TU$(J$)1'5!'K!K$((!&J,515@!'5!!
!!&1@3',5!:344E!=15)4,!,$5@4.!C'J,5$(!'K!<$5@4!;$5$@4%45).![F"!c[GOc[F.!
B4)4,:'5*!C.8.!HPNG.!R34!K''A!3$&1):!$5A!:J%%4,!A1:),1&J)1'5!'K!!gJU451(4!!
!!:$@4!@,'J:4!15!245),$(!;'5)$5$.!C'J,5$(!'K!#1(A(1K4!;$5$@4%45).![c"!
!!HcNOH\\.!
B7(4*!#.L.*!+,$=K',A*!C.D.!HPPd.!DU$1($&1(1)7!'K!K''A:!K',!:$@4!@,'J:4!!
!!2312?:!K'(('=15@!E,4:2,1&4A!K1,4!15!:$@4&,J:3O&1))4,&,J:3.!C'J,5$(!'K!!
!!<$5@4!;$5$@4%45).!cP"![FGO[Fc.!
<':2'4*!C.#.!FGGF.!6$@4!@,'J:4!%'U4%45):!15!:'J)3=4:)4,5!;'5)$5$.!!
!!V5)4,%'J5)$15!C'J,5$(!'K!6214524.!M"!PcOHGc.!
6)J&&45A142?*!C.*!S123'(:*!C.R.*!<'&4,):*!0.0.!HPM\.!S4&,$:?$!,$5@4!$5A!!
!!E$:)J,4!@,$::4:!a152(JA15@!@,$::O(1?4!E($5):b.!T.+.!M\OHNG.!-152'(5*!ST"!!
!!Z51U4,:1)7!'K!S4&,$:?$*!l4E$,)%45)!'K!D@,12J()J,4*!+''E4,$)1U4!!
!!T`)45:1'5!64,U124.!N\!E.!
R3',5)'5*!B.T.*!<J5515@*!6.#.*!#31)4*!;.D.!HPPN.!8454,$)15@!:J,K$24:!'K!!
!!A$1(7!%4)4','('@12$(!U$,1$&(4:!'U4,!($,@4!,4@1'5:!'K!2'%E(4`!)4,,$15.!!
!!C'J,5$(!'K!L7A,'('@7.!HPG"!FHcOF\H.!
Z6lD!S$)J,$(!<4:'J,24!+'5:4,U$)1'5!64,U124.!FGGM.!B($5):!l$)$&$:4!!
!!|3))E"ffE($5):.J:A$.@'U4f15A4`.3)%(.}!
#$(3'K*!0.6.!HPPN.!D!2'%E$,1:'5!'K!&J,54A!$5A!J5&J,54A!&1@!:$@4&,J:3!!
!!2'%%J51)14:!15!:'J)3=4:)!;'5)$5$.!>'Q4%$5"!;'5)$5$!6)$)4!Z51U4,:1)7/!!
!!Nc!E.!;6!R34:1:.!
#$((4:)$A*!<.!HPNH.!6J%%4,!%'U4%45):!$5A!3$&1)$)!J:4!&7!:$@4!@,'J:4!!
!!&,''A:!15!245),$(!;'5)$5$.!C'J,5$(!'K!#1(A(1K4!;$5$@4%45).![\"HFPOH[\.!!
#$((4:)$A*!<.*!B7,$3!l.!HPNc.!;'U4%45)!$5A!54:)15@!'K!:$@4!@,'J:4!345:!!
!!15!245),$(!;'5)$5$.!C'J,5$(!'K!#1(A(1K4!;$5$@4%45).![M"!d[GOd[N.!
#$%&'()*!+.-.*!B$754*!8.9.!HPMd.!D5!HMO74$,!2'%E$,1:'5!'K!2'5),'(!!
!!%4)3'A:!K',!#7'%15@!&1@!:$@4&,J:3!15!:'J)3=4:)4,5!;'5)$5$.!C'J,5$(!!
!!'K!<$5@4!;$5$@4%45).![P"![HcO[HP.!
#$%&'()*!+.-.*!#$(3'K*!0.6.*!;.<.!9,1:15$.!FGGH.!<42'U4,7!'K!!&1@!!
!!:$@4&,J:3!2'%%J51)14:!$K)4,!&J,515@!15!:'J)3O=4:)4,5!;'5)$5$.!C'J,5$(!!
!!'K!T5U1,'5%45)$(!;$5$@4%45).!dH"!Fc[OF\F.!
#$)):*!;.C.*!#$%&'()*!+.-.!HPPd.!-'5@O)4,%!,42'U4,7!'K!#7'%15@!&1@!!
!!:$@4&,J:3!$K)4,!K'J,!),4$)%45):.!C'J,5$(!'K!T5U1,'5%45)$(!;$5$@4%45).!!
!!cd"!P\OHGF.!
#4(23*!>.-.*!+,1AA(4*!+.!FGG[.!+'J5)4,15@!%1:15K',%$)1'5!2'524,515@!&1@!!
!!:$@4&,J:3.!<4:4$,23!B$E4,!<;<6O<BOcG.!j@A45*!ZR"!Z6lD*!9',4:)!!
!!64,U124*!<'2?7!;'J5)$15!<4:4$,23!6)$)1'5.!FM!E.!!
#4:)*!S.T.!FGGG.!67542'('@7!$5A!A1:)J,&$524!,4@1%4:!'K!:$@4&,J:3!:)4EE4!!
!!42':7:)4%:.!B$@4:!H\OFd!-(!T5)=1:)(4*!B.8.*!l4>'()*!D.;.*!0$()4542?4,*!!
!!C.L.*!6)4453'K*!0.!2'%E1(4,:.!B,'244A15@:!'K!$!:7%E':1J%/!HPPP!CJ54F[O!
!!F\/!>'1:4*!Vl.!BJ&(12$)1'5!S'.!>-;fVlfBROGGHGGHsHH\G.!Hc\!E.!
#4:)*!S.T.*!L$::$5*!;.D.!HPM\.!<42'U4,7!'K!:$@4&,J:3O@,$::!U4@4)$)1'5!!
!!K'(('=15@!=1(AK1,4.!C'J,5$(!'K!<$5@4!;$5$@4%45).![M"!H[HOH[c.!
#31:45$5)*!6.8.!HPPG.!B':)K1,4!E'EJ($)1'5!A75$%12:!'K!C#52$*+X'?5(-<$*.!!
!!D%4,12$5!;1A($5A!S$)J,$(1:).!HF["![GHO[GM.!
#15=$,A*!D.L.!HPPH.!D!,454=4A!2'%%1)%45)!)'!%$5$@4%45)!'K!!
!!:$@4&,J:3!@,$::($5A:.!V5!<4:4$,23!15!,$5@4($5A!%$5$@4%45).!+',U$((1:*!!
!!j<"!j,4@'5!6)$)4!Z51U4,:1)7!D@,12J()J,$(!T`E4,1%45)!6)$)1'5!6E421$(!!
!!<4E',)!MMG.!N!E.!
#15=$,A*!D.L.!FGGc.!6$@4&,J:3!'K!+'(',$A'"!R$`'5'%7*!A1:),1&J)1'5*!!
!!42'('@7!$5A!%$5$@4%45).!l45U4,*!+j"!+'(',$A'!l1U1:1'5!'K!#1(A(1K4*!!
!!l4E$,)%45)!'K!S$)J,$(!<4:'J,24:.!c\!E.!
#,1@3)*!L.D.*!S4J45:23=$5A4,*!-.9.*!>,1))'5*!+.;.!HPNP.!R34!,'(4!$5A!J:4!!
!!'K!K1,4!15!:$@4&,J:3O@,$::!$5A!E157'5OgJ51E4,!E($5)!2'%%J51)14:"!D!:)$)4O!
!!'KO)34O$,)!,4U14=.!845.!R423.!<4E.!VSRO\M.!j@A45*!ZR"!Z6lD*!9',4:)!!
!!64,U124*!V5)4,%'J5)$15!9',4:)!$5A!<$5@4!T`E4,1%45)!6)$)1'5.!cM!E.!
n'J5@*!C.D.*!TU$5:*!<.D.!HPMP.!l1:E4,:$(!$5A!@4,%15$)1'5!'K!&1@!!
!!:$@4&,J:3!a1#0/2-*-'+0#-)/(0'0'b!:44A:.!#44A!6214524.![N"!FGHOFGd.!
!
!
!
!
!
!
!!
?
?
?
?
?
2008 Shrublands Proceedings 87 NREI XVI
99
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
100
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!!"#$%&'()*+),-(.-/#)01#&2-/),**34$#3)562$#(&*#)&#.*)7$8-9/1(:)
;*%%1#&.&-()&#);-#./$4)</-8*#)
)
=$/")=>)?*@4$#3AB)C*@-44)D>)71/&#8EB)?*9&#)0>)F$1(':GB))
71($#)H--/IB)$#3)=&':$-4)0>),&(3*%J)
)
!"#$%!&$'
'
!"#$"%&' ()&*+"%' ,"#$%&'(#)! *++%,'$-./%)-' .//012&0#' *&' 3%"4/&'
526"'"7+2&0"0'8/)%98/10'8%/:';<<=<<<'52'*&'>?@<'$/'A'BC;':*11*/&'
52=' /8$"&' %"#)1$*&4' *&' $5"' %"0)D$*/&' 2&0' 8%24:"&$2$*/&' /8'
#24"E%)#5' ,0(-'1%)%.! )&&C-' D/::)&*$*"#C' !"' 0/D):"&$"0'
0F&2:*D#' /8' ."#$"%&' ()&*+"%' 2D%/##' $5"' G/5&' H2F' ID/1/4*D21'
J%/6*&D"' *&' D"&$%21' 3%"4/&' EF' %"D/%0*&4' #*K"' D12##' 2&0' 4%/.$5'
8/%:'2$'>LM'#*$"#C'!"')#"0'#$%2$*8*"0'%2&0/:'#2:+1*&4='.*$5'#$%2$2'
E2#"0' /&' 6"4"$2$*/&' 2##/D*2$*/&' ,#24"E%)#5=' ()&*+"%=' /$5"%-' 2&0'
0*#$2&D"' 8%/:' ()&*+"%' #$2&0#C'3&1F' B;' +"%D"&$' /8' #*$"#' D/&$2*&"0'
+%"9#"$$1":"&$' $%""#' ,*&' /$5"%' ./%0#=' A' >N<' F"2%#' /10-=' 2&0'O' P'
+"%D"&$' /8' $5"' B=BPN' ()&*+"%#' $211*"0' ."%"' +%"9#"$$1":"&$' $%""#C'
Q"2&'0"&#*$*"#'/8'+%"9#"$$1":"&$'$%""#'EF'#$%2$):'%2&4"0'8%/:'<'$/'
>M' $%""#R52=' #)44"#$*&4' $52$' 5*#$/%*D211F=' ()&*+"%' .2#' .*0"1F'
#D2$$"%"0' 2D%/##' $5"' 12&0#D2+"C' S)%%"&$' 0"&#*$*"#' /8' +/#$9
#"$$1":"&$' $%""#'%2&4"0'8%/:'LP'$/'B>>'$%""#R52'*&'&/&9.//012&0'
#$%2$2' $/' NPL' $%""#R52' *&' $5"' ()&*+"%' #$%2$):C' G)&*+"%' *&' &/&9
.//012&0' #$%2$2' .2#':/#$' 2E)&02&$' *&' #*$"#' 20(2D"&$' $/' ()&*+"%'
#$2&0#' 2&0' *&' #24"E%)#5' D/::)&*$*"#C' Q"2&' 0"&#*$*"#' /8' +/#$9
#"$$1":"&$' $%""#' ."%"' 4%"2$"#$' *&' $5"' A' BC<9:' $211' #*K"' D12##' ,MB'
$%""#R52-=' 8/11/."0'EF' $5"'<C@' $/'>9:' $211' #*K"'D12##' ,PB' $%""#R52-C'
T5"#"'0"&#*$*"#'+/#"'#)E#$2&$*21'%*#U'$/'#24"E%)#5'D/::)&*$*"#'*&'
D"&$%21' 3%"4/&C' V)"#$*/&#' %":2*&' 2E/)$' $5"' "7$"&$' /8' ."#$"%&'
()&*+"%'.//012&0#'2D%/##'$5"'#+"D*"#W'%2&4"'$52$'526"'%"+12D"0'/%'
2%"' "7+2&0*&4' *&$/' #24"E%)#5' D/::)&*$*"#' 6"%#)#' #*$"#' $52$'
5*#$/%*D211F' #)++/%$"0'.//012&0#C'X/."6"%=' /)%' 8*&0*&4#' #)44"#$'
$52$' .*$5*&' #24"E%)#5' D/::)&*$*"#' /8' $5"' G/5&' H2F' +%/6*&D"='
*&$"&#*6"':2&24":"&$'$5%/)45'%":/621'/8'."#$"%&'()&*+"%':2F'E"'
+%)0"&$='.5*1"'%"$2*&*&4'+%"9#"$$1":"&$'$%""#C'
)
KLF?<!M;FK<L)
!
0! )-(%2%$3! +4.$3'! %$! /.$,)+.&')! *5! -4'! 6')-'($! 7$%-',!
8-.-')! ,#(%$3! -4'! &.)-! 9::! -*! 9;:! <'.()! 4.)! =''$! -4'!
'>&.$)%*$! *5! &%$<*$?@#$%&'(! AJ*&)#! BC! D! G)&*+"%)#! BCE!
6**,/.$,)! %$-*! -4'! ).3'=(#)4! AY%$":*#*2! )&&CE! '+*)<)-'1!
AF4.1='()! G::9H! I%//'(! .$,! J*)'! 9KK;H! I%//'(! .$,!
LLLLLLLLLLLL!
M$N!O.1=*/-P!FCBC!'-!./C!+*1&)C!G:99C!Q(*+'',%$3)!D!84(#=/.$,)N!
6%/,/.$,)!.$,!6%/,/%5'!4.=%-.-)H!G::R!"#$'!9S?9KH!T*U'1.$P!IVC!
WJXMP!Y*/#1'!Z[MC!8C"C!.$,!"'))%'!XC!\#%$$'<!W.-#(./!J')*#(+')!
J')'.(+4!B%=(.(<P!B*3.$P!7-.4P!780C!
9I.(<! IC! J*6/.$,P! O%/,/%5'! T%*/*3%)-P! Q.+%5%+! W*(-46')-!
J')'.(+4!8-.-%*$P!B.!](.$,'P!^JP!1(*6/.$,_5)C5',C#)!
GB*6'//!`C!8#(%$3P!O%/,/%5'!X+*/*3%)-P!a*(')-!8'(Y%+'P!V'((')-(%./!
O%/,/%5'!X+*/*3<!7$%-P!T*%)'P!Mb!
cJ*=%$! "C! V.#)+4P! J')'.(+4! J.$3'! 8+%'$-%)-P! 78b0P! a*(')-!
8'(Y%+'P!J*+2<!I*#$-.%$!J')'.(+4!8-.-%*$P!J'$*P!W[!
d8#).$! ]''(P! T*-.$%)-P! 78b0! a*(')-! 8'(Y%+'P! Q.+%5%+! W*(-46')-!
J')'.(+4!8-.-%*$P!B.!](.$,'P!^J!
;I%+4.'/! "C!O%),*1P!J')'.(+4!O%/,/%5'! T%*/*3%)-P! 78b0!a*(')-!
8'(Y%+'P!Q.+%5%+!W*(-46')-!J')'.(+4!8-.-%*$P!B.!](.$,'P!^J!
V.#)+4!G::9H!I%//'(! .$,!*-4'()! 9KKK.H! 5%3#('! 9E! .$,P! -*! .!
/'))'(! '>-'$-P! 3(.))/.$,! '+*)<)-'1)! AF*&&',3'! .$,! *-4'()!
G::dH!I%//'(!.$,!*-4'()!G::;H!V.</*(!G::SEC!Q%$<*$?@#$%&'(!
6**,/.$,)!4.Y'!%$+('.)',!9:?5*/,!%$!'>-'$-! -4(*#34*#-! -4'!
M$-'(1*#$-.%$! O')-! )%$+'! -4'! /.-'! 9R::)! .$,! +#(('$-/<!
'$+*1&.))!.-!/'.)-!c:!1%//%*$!4.!AI%//'(!.$,!V.#)+4!G::9EC!
V4')'!6**,/.$,)!.('! /%2'/<! -*!+*$-%$#'! -*!'>&.$,!='+.#)'!
+*$,%-%*$)! #$,'(! 64%+4! -4')'! +*11#$%-%')! -4(%Y'! %$+/#,'!
+#(('$-/<! #$*++#&%',! .('.)! AT'-.$+*#(-! 9KRSH! O')-! .$,!
[.$! Q'/-! 9KRSEC! Q%$<*$! .$,! @#$%&'(! )&'+%')! +.$! ='!
)#++'))%*$.//<!.33('))%Y'!.+(*))!-4'%(!(.$3'!.$,P!*$+'!-4'<!
%$Y.,'P! +.$! '/%1%$.-'! -4'! #$,'()-*(<! +*1&*$'$-! *5! .!
+*11#$%-<!A0U#1.!.$,!*-4'()!G::;H!"*4$)'$!9KeGH!I%//'(!
.$,!*-4'()!G:::H!V.#)+4!.$,!V#'//'(!9KK:EC!
!
!
N&81/-) AOX$+(*.+4%$3!6')-'($! @#$%&'(! %$! .! =%3! ).3'=(#)4!
+*11#$%-<!$'.(!I%-+4'//P!^('3*$C!
!
X>%)-%$3! &%$<*$?@#$%&'(! 6**,/.$,)! 4.Y'! =''$! )4.&',! =<!
/*$3?-'(1! %$-'(.+-%*$)! ='-6''$! '$Y%(*$1'$-./! +*$,%-%*$)P!
%$+/#,%$3! +/%1.-'! .$,! +#(('$-! Y'3'-.-%*$! AI%//'(! .$,!
O%3.$,!9KKdH!V.#)+4!9KKKEC!8'Y'(./!'Y'$-)!,#(%$3!-4'!/.)-!
9;:!<'.()!/',!-*!%$+('.)',!(.-')!*5!6**,/.$,!')-.=/%)41'$-!
-4(*#34*#-!-4'!M$-'(1*#$-.%$!O')-C!V4')'!%$+/#,'N!+/%1.-'!
+4.$3'P! 6%-4! (%)%$3! -'1&'(.-#(')H! %$-'$)%Y'! /%Y')-*+2! #)'H!
,'+('.)',! 6%/,5%('! .$,! %$+('.)',! 5%('! )#&&('))%*$H! .$,!
%$+('.)%$3! .-1*)&4'(%+! F^G! -4.-! ='$'5%-',! -4'! ,*1%$.$+'!
*5! /.(3'P!6**,<! &'('$$%./! &/.$-)! AT(*6$! .$,!81%-4! G:::H!
F/.(2!.$,!*-4'()!9KKRH!]',$'<!.$,!*-4'()!9KKKH!I%//'(!.$,!
*-4'()!G::;H!G::RH!I%//'(!.$,!J*)'!9KK;H!8*#/f!.$,!*-4'()!
G::cH! V.#)+4! 9KKKEC! V4'! (%)2! *5! +(*6$! 5%('! %$! -4')'!
%$+('.)%$3/<!,'$)'!6**,/.$,)!%)!&'(4.&)!3('.-'(!-4.$!.-!.$<!
-%1'! )%$+'! -4'!W'*3/.+%./! &'(%*,! AI%//'(! .$,! *-4'()! G::RH!
V.#)+4!9KKKEC!
101
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!j524! 4:)$&(1:34A*! =''A($5A:! %$7! E,'U1A4! =''A! E,'AJ2):!
aB14E4,! $5A! ')34,:! FGGFb! $5A! 3$&1)$)! K',! %$57! =1(A(1K4!
:E4214:! aK',! 4`$%E(4*! >4(:?7! HPPd/! l'&?15! $5A! 6$JA4,!
FGGc/! ;1((4,! $5A! ')34,:! FGG\/! B$U($2?7! $5A! D5A4,:'5!
FGGH/!<J%&(4!$5A!8'&41((4!HPP\b*!$5A!E')45)1$((7!:4,U4!$:!
2$,&'5! :15?:! aLJ&&$,A! $5A! ')34,:! FGG[b.! L'=4U4,*!
2'5U4,:1'5!'K!:$@4&,J:3!$5A!')34,!5$)1U4!E($5)!2'%%J51)14:!
)'! E157'5OgJ51E4,! =''A($5A:! E($24:! $AA1)1'5$(! :),4::! '5!
2'%%J51)14:! )3$)! 3$U4! &445! :4U4,4(7! ,4AJ24A! 15! $,4$! $5A!
3$&1)$)!hJ$(1)7!a+'554((7!$5A!')34,:!FGGc/!;1((4,!$5A!')34,:!
HPPP$*! 623$4K4,! $5A! ')34,:! FGG[b.! R34:4! ($5A2'U4,!
2'5U4,:1'5:! %$7! 3$U4! E,'K'J5A! 42'('@12$(! 1%E(12$)1'5:!
aLJ`%$5!$5A!')34,:!FGG\b.!
!
+'52J,,45)!=1)3! $5A!E$,)1$((7! AJ4! )'!=''A($5A! 4`E$5:1'5*!
)34! :$@4&,J:3! 42':7:)4%! 15! =4:)4,5! S',)3! D%4,12$! 3$:!
A,$%$)12$((7!A42(154A! 15!hJ$(1)7!$5A!hJ$5)1)7! a>J5)15@!$5A!
')34,:! FGGF/! 0512?! HPPP/! ;1((4,! $5A! TAA(4%$5! FGGG/!
#1:A'%! $5A! ')34,:! FGG\b.! 6$@4&,J:3O$::'21$)4A! K$J5$*!
:J23! $:! @,4$)4,! :$@4O@,'J:4! a3/(0#5</#<$*+ $#5?"'*-'($*b*!
E7@%7! ,$&&1)! aC#'<"4&'6$*+ -)'"5/(*-*b*! $5A! >,4=4,]:!
:E$,,'=! a!?-V/&&'+ %#/,/#-b*! $,4! 2'5:1A4,4A! :E4214:! 'K!
2'524,5! $2,'::! %J23! 'K! )341,! ,$5@4! a+'554((7! $5A! ')34,:!
FGGc/! l'&?15! $5A! 6$JA4,! FGGc/! 0512?! $5A! ')34,:! FGG[/!
<'=($5A! $5A! ')34,:! FGG\b.! ;',4'U4,*! )34! )3,4$)! 'K!
=''A($5A!452,'$23%45)!=$:!A4)4,%154A!)'!&4!$5!4`)152)1'5!
,1:?! K',! @,4$)4,! :$@4O@,'J:4! 15! )34! =4:)4,5! E',)1'5! 'K! 1):!
,$5@4!aZ6lV!91:3!$5A!#1(A(1K4!64,U124!FGG\b.!+'554((7!$5A!
')34,:! aFGGcb! $(:'! 1A45)1K14A! E157'5OgJ51E4,! =''A($5A!
452,'$23%45)! $:! $! )3,4$)! 15! )341,! ,$5@4O=1A4! 2'5:4,U$)1'5!
$::4::%45)! 'K! @,4$)4,! :$@4O@,'J:4! 3$&1)$):.! L'=4U4,*! '(AO
@,'=)3!E157'5OgJ51E4,*!=3123!:3'J(A!&4!A1:)15@J1:34A!K,'%!
4`E$5:1'5! =''A($5A:*! E,'U1A4:! 4::45)1$(! 3$&1)$)! K',! %$57!
=''A($5AO$::'21$)4A! :E4214:! 'K! 2'5:4,U$)1'5! 2'524,5!
a;1((4,!$5A!')34,:!HPPP&*!<415?45:%474,!$5A!')34,:!FGGMb.!
!
V5! $AA1)1'5! )'! A1:E($215@! E($5)! 2'%%J51)14:! :J23! $:!
:$@4&,J:3! $5A! &415@! 1%E(12$)4A! 15! )34! 152,4$:15@!
A1:),1&J)1'5! 'K! 15U$:1U4! E($5):! :J23! $:! 234$)@,$::! aC#52$*+
0/<05#$2b*H!452,'$2315@!=''A($5A:!$(:'!152,4$:4!KJ4(!('$A:*!
)34,4&7! (4$A15@! )'! 23$5@4:! 15! K1,4! ,4@1%4:! a+3$%&4,:! $5A!
')34,:! FGG\b.! B157'5! $5A! gJ51E4,! :E4214:! $,4! 31@3(7!
K($%%$&(4!$5A!UJ(54,$&(4!)'!K1,4!a>,'=5!$5A!6%1)3!FGGGb.!
R34! 1::J4! 'K! E157'5OgJ51E4,! 4`E$5:1'5! 1:! E$,)12J($,(7!
E,'&(4%$)12! &42$J:4! )34! E345'%45'5! 1:! @4'@,$E312$((7!
=1A4:E,4$A!$5A!1:!$!E')45)1$((7!A1U1:1U4!1::J4!$%'5@!EJ&(12!
($5A! J:4,:! aK',! 4`$%E(4*! S4(:'5! $5A! ')34,:! HPPPb.!
#''A($5A!4`E$5:1'5!1:!$(:'!2'5:1A4,4A!$!)3,4$)!)'!4KK42)1U4!
%$5$@4%45)! 'K! K',$@4! ,4:'J,24:! K',! (1U4:)'2?! a>$)4:! $5A!
')34,:! FGGG/! 83'(Q! HPMGb.! V5! j,4@'5*! E157'5OgJ51E4,!
=''A($5A:! 2'%E,1:4! $! :15@(4! :E4214:*! =4:)4,5! gJ51E4,!
a@$(-?/#$*+ 5<<-)/(0'&-*b! a34,4$K)4,! ,4K4,,4A! )'! $:! gJ51E4,b.!
R31:! :E4214:! ,4E,4:45):! )34! 5',)3=4:)4,5! 4`)45:1'5! 'K!
E157'5OgJ51E4,! =''A($5A:! 15! )34! V5)4,%'J5)$15! #4:)!
a;1((4,!$5A!')34,:!FGG\b.!CJ51E4,!=''A($5A:!3$U4!4`E$5A4A!
K'J,OK'(A! 15!j,4@'5! :1524! HP[G*! K,'%! dGG*GGG! 3$! )'!%',4!
)3$5! F.d! %1((1'5! 3$! aDQJ%$! $5A! ')34,:! FGG\b.! CJ51E4,!
@,'=:! '5! `4,12! ($5A:! 15! j,4@'5*! @454,$((7! $)! 4(4U$)1'5:!
&4)=445!PGG!$5A!H*\GG!%!$5A!15!('2$)1'5:!=1)3!F\!)'!\G!2%!
$55J$(!E,421E1)$)1'5! aDQJ%$!$5A!')34,:!FGG\/!84A547!$5A!
')34,:! HPPPb.! V5! j,4@'5*! gJ51E4,! 1:! )7E12$((7! 2($::1K14A! $:!
41)34,! gJ51E4,! K',4:)! ax!HG!E4,245)!2,'=5!2'U4,!'K! gJ51E4,b!
',! :$U$55$! agJ51E4,! E,4:45)! &J)! w! HG! E4,245)! 2,'=5! 2'U4,!
$5A!w!\!E4,245)!:)'2?15@b!aDQJ%$!$5A!')34,:!FGG\/!84A547!
$5A! ')34,:! HPPPb.! D:! 'K! HPPP*! j,4@'5! 3$A! $5! 4:)1%$)4A!
H.[\! %1((1'5! 3$! 'K! gJ51E4,! K',4:)! $5A! H.[H! %1((1'5! 3$! 'K!
gJ51E4,! :$U$55$.! R34! 4`)45)! 'K! gJ51E4,! K',4:)! 15!j,4@'5! 1:!
E,4A12)4A! )'! 152,4$:4! $:! :%$((! gJ51E4,:! @,'=! $5A! gJ51E4,!
:$U$55$:!2'5U4,)!)'!K',4:):!aDQJ%$!$5A!')34,:!FGG\b.!
!
jJ,! E,1%$,7! '&g42)1U4! 15! )31:! E$E4,! 1:! )'! A4:2,1&4! )34!
A75$%12:! 'K! gJ51E4,! 4:)$&(1:3%45)! 15! 4`1:)15@! :$@4&,J:3!
2'%%J51)14:! 'K! 245),$(!j,4@'5*! :E421K12$((7! &7! A4:2,1&15@!
A45:1)14:*! $@4*! $5A! 341@3)! 2($::4:! 'K! gJ51E4,! %4$:J,4A! 15!
:$@4&,J:3OA'%15$)4A! :1)4:.! D! :42'5A! '&g42)1U4! 1:! )'!
A4:2,1&4! )34! :),J2)J,4! 'K! 4`1:)15@! gJ51E4,! :)$5A:! 15! 245),$(!
j,4@'5.! R34! ,4:J():! A4:2,1&4A! &4('=! $,4! E$,)! 'K! $!
2'%E,4345:1U4*! '5@'15@! E,'g42)! )'! 4U$(J$)4! $! %'A4(! )'!
4:)1%$)4! ,1:?! 'K! =''A($5A! 452,'$23%45)! 15)'! :$@4&,J:3!
=1)3! K14(A! $5A! ,4%')4(7! :45:4A! A$)$! a6J,15@! $5A! ')34,:!
FGG\b.!>7!J5A4,:)$5A15@!)34!2J,,45)!$5A!E,4A12)4A!4`)45)!'K!
gJ51E4,!452,'$23%45)!15)'!:$@4&,J:3*!%$5$@4,:!2$5!$::J%4!
$! &$($524A! $EE,'$23! )'! =''A($5A! %$5$@4%45)! )3$)!
%$15)$15:! '(AO@,'=)3! gJ51E4,! =31(4! 45@$@15@! 15! $2)1U4!
,4:)',$)1'5! 'K! :$@4&,J:3! 2'%%J51)14:! =34,4! E,JA45)! $5A!
K4$:1&(4.!
!
SPNRQT!(
!
!&"'3(!*&$(
N'*0/#(+O#/65(+
R34! 2(1%$)4! 'K! 4$:)4,5! j,4@'5*! K,'%! )34! 2,4:)! 'K! )34!
+$:2$A4!;'J5)$15:!4$:)=$,A*!1:!31@3(7!U$,1$&(4!&42$J:4!'K!
%$,1)1%4*! 2'5)1545)$(*! $5A! $,2)12! 15K(J4524:! a94,@J:'5!
FGGHb.!R4%E',$(!$5A!:E$)1$(!U$,1$&1(1)7!15!2(1%$)4!1:!4U1A45)!
$)! =$)4,:34A! :2$(4:! )3,'J@3'J)! 4$:)4,5! j,4@'5! AJ4! )'!
2'%E(4`! )'E'@,$E37! $5A! %':$12:! 'K! ($5A! 2'U4,! a;'2?!
HPPdb.! ;4A1$5! $55J$(! %151%J%! )4%E4,$)J,4:! K',! 4$:)4,5!
j,4@'5!U$,7!K,'%!OHMy!+!15!)34!%',4!E,')42)4A!$,4$:!'K!)34!
+'(J%&1$! >$:15! )'! O[Fy! +! 15! )34! 31@3! %'J5)$15:! $5A!
E($)4$J:.!CJ(7!%4$5!)4%E4,$)J,4:!,$5@4!&4)=445!HMy!+!$5A!
FHy!+! 15! )34! 245),$(! U$((47:! $5A! E($)4$J:! $5A! JE! )'! Fdy!+!
$('5@! )34! 4$:)4,5! &',A4,! =1)3! VA$3'.! B,421E1)$)1'5! 1:!
@454,$((7! ('=*! ,$5@15@! K,'%! HG! )'! \G! 2%! $55J$((7!
a+$%E&4((!$5A!')34,:!FGG[b.!
!
R31,)7OK1U4! E4,245)! ax! d! %1((1'5! 3$b! 'K! 4$:)4,5! j,4@'5! 1:!
K',4:)4A! a15! ')34,! =',A:*! ?! HG! E4,245)! K',4:)! 2'U4,b/! )34!
,4%$15A4,! :JEE',):! @,$::4:! $5A! :3,J&:! a+$%E&4((! $5A!
')34,:! FGG[b.! 64U4,$(! ),44! :E4214:! $,4! $&J5A$5)! $)! 31@34,!
4(4U$)1'5:! ax! HFGG! %b! 152(JA15@! E'5A4,':$! E154! aF-($*+
?5()/#5*'b*! ('A@4E'(4! E154! aF-($*+ <5(05#0'b*! l'J@($:OK1,!
aF*/$)50*$6'+2/(V-/*--b*!=31)4! K1,! a1%-/*+<5(<5&5#b*! @,$5A!
2008 Shrublands Proceedings 90 NREI XVI
102
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!K1,! a1%-/*+ 6#'()-*b*! $5A! hJ$?15@! $:E45! aF5?$&$*+
0#/2$&5-)/*b! a9,$5?(15! $5A! l7,54::! HPN[b.! D)! ('=4,!
4(4U$)1'5:!aNdG!)'!HcGG!%b*!=4:)4,5!gJ51E4,!:$U$55$:!'22J,!
15! $! Q'54! &4)=445! E'5A4,':$! E154! K',4:):! $5A! :3,J&! $5A!
@,$::! 2'%%J51)14:.! #1)315! )34! :3,J&! 2'%%J51)14:!
A'%15$5)! :E4214:! 152(JA4! &1@! :$@4&,J:3! a1#0/2-*-'+
0#-)/(0'0'b*! $5)4('E4! &1))4,&,J:3! aF$#*"-'+ 0#-)/(0'0'b*!
:2$&($5A! :$@4&,J:3! a18+ #-6-)'b*! ('=! :$@4&,J:3H! a18+
'#%$*<$&'b*! $5A! :3$A:2$(4! :$()&J:3! a10#-?&/Q+<5(./#0-.5&-'b.!
#1)315!)34!@,$::($5A!2'%%J51)14:!A'%15$5)!:E4214:!152(JA4!
&(J4&J523! =34$)@,$::! aF*/$)5#5/6(/#-'+ *?-<'0'b*! VA$3'!
K4:2J4! aK/*0$<'+ -)'"5/(*-*b*! &$:15! =1(A,74! aN&42$*+
<-(/#/$*b*! R3J,&4,e:! 544A(4@,$::! a!0-?'+ 0"$#%/#-'('b*! $5A!
)34!15U$:1U4!$55J$(!@,$::!234$)@,$::.!!
!
@5"(+J'4+N<5&56-<'&+F#5;-(</]+
#4! J:4A! )34! 42'('@12$(! E,'U1524:! K,'%!;1((4,! $5A! ')34,:!
aHPPP$b!$5A!#4:)!$5A!')34,:!aHPPMb!$:!)34!@4'@,$E312!&$:1:!
K',! A4U4('E%45)! 'K! ,J(4:! K',! )34! =''A($5A! %'A4(! $5A!
$::'21$)4A! A$)$! 2'((42)1'5! $5A! $5$(7:1:.! T2'('@12$(!
E,'U1524:! $,4! ($,@4! $,4$:! a15! ')34,!=',A:*!%1((1'5:! 'K! 3$b*!
4$23!'K!=3123! 1:!A4K154A!&7! :1%1($,1)7! 15! ,4@1'5$(! 2(1%$)4*!
)'E'@,$E37*! E')45)1$(! 5$)J,$(! 2'%%J51)14:*! @4'('@7*! $5A!
:'1(:! aD5A4,:'5! $5A! ')34,:! HPPM/! 6J,15@! $5A! ')34,:! FGG\/!
#4:)! $5A! ')34,:! HPPMb.! R34! 42'('@12$(! 23$,$2)4,1Q$)1'5! 'K!
($5A:2$E4!2'5A1)1'5:!=1)315!4$23!'K!)34!E,'U1524:!E,'U1A4A!
$! J:4KJ(! $5A! 1%E',)$5)! 42'('@12$(! 2'5)4`)! K',! A4:2,1&15@!
gJ51E4,! ,4($)1'5:31E:! =1)3! 45U1,'5%45)$(! K$2)',:! aK',!
4`$%E(4*!;1((4,!$5A!')34,:!FGGMb.!
!
#4!:4(42)4A!)34!C'35!l$7!E,'U1524!K',!'J,!$5$(7:1:!&42$J:4!
'K! 1):! A1U4,:1)7! 'K! :$@4&,J:3! 2'%%J51)14:! $5A! )34!
=1A4:E,4$A! A1:),1&J)1'5! 'K! =4:)4,5! gJ51E4,! aK1@J,4! Fb.! R34!
C'35! l$7! E,'U1524! 4`)45A:! $2,'::! %J23! 'K! 4$:)O245),$(!
j,4@'5*! 452'%E$::15@! [.\! %1((1'5! 3$! =1)3! A1U4,:4! ($5A!
2'U4,:! ,$5@15@! K,'%! 2'51K4,'J:! K',4:):! )'! 4`E$5:1U4! :3,J&!
$5A! @,$::! 2'%%J51)14:.! R34! E,'U1524! 1:! )'E'@,$E312$((7!
A1U4,:4! =1)3! U$((47:! $5A! A1::42)4A! 31((:! 15)4,:E4,:4A! =1)3!
)$((4,!&J))4:!$5A!E($)4$J:.!#$)4,:34A:!'K!)34!+,''?4A!<1U4,!
$5A!C'35!l$7!<1U4,!a=1)3!)34!4`24E)1'5!'K!)34!ZEE4,!S',)3!
9',?b! $,4! 2'5)$154A! =1)315! )34! C'35! l$7! E,'U1524.!
T(4U$)1'5!,$5@4:!K,'%![[\!)'![*GdG!%!a !!t!H*FdF!%b*!=1)3!
)34! 31@34:)! 4(4U$)1'5:! 15! )34! j23'2'!;'J5)$15:.! DU4,$@4!
$55J$(!E,421E1)$)1'5!$2,'::!)34!E,'U1524!1:!cM!2%.!jU4,!3$(K!
'K! )34!,$15K$((!'22J,:!&4)=445!S'U4%&4,!$5A!;$,23.!6'1(:!
15!)34!E,'U1524!$,4!E,1%$,1(7!K154O)4`)J,4A!$5A!2$(2$,4'J:.!
ppppppppppppp!
HB($5)! 5'%452($)J,4! K'(('=:! Z6lD! S$)J,$(! <4:'J,24:!
+'5:4,U$)1'5! 64,U124! aFGGMb.! j54! 4`24E)1'5! 1:! 'J,! J:4! 'K! )34!
2'%%'5! 5$%4! ^('=! :$@4&,J:3_! K',!1#0/2-*-'+'#%$*<$&'*! 15:)4$A!
'K!)34!,42'%%45A4A!5$%4!^(1))(4!:$@4&,J:3._!
F644!D5A4,:'5!$5A!')34,:! aHPPMb! K',!$!%',4! 15OA4E)3!A4:2,1E)1'5!
'K!)34!C'35!l$7!E,'U1524!$5A!K',!A4:2,1E)1'5:!'K!')34,!42'('@12$(!
E,'U1524:!15!j,4@'5.!
R34!-DSl9V<T!4`1:)15@!U4@4)$)1'5!)7E4!aTWRb!%$E!1:!'54!
'K! $! :J1)4! 'K! 5$)1'5=1A4! @,1A:! A4U4('E4A! )'! E,'U1A4!
2'5:1:)45)!%$EE15@!'K!42':7:)4%:*!KJ4(:*!$5A!K1,4!$2,'::!)34!
Z.6.*!=1)3!$![GO%!aG.GP!3$b! ,4:'(J)1'5! a<'((15:!$5A!9,$%4!
FGGdb.! #4! :4(42)4A! -DSl9V<T! )'! A4:2,1&4! 2J,,45)! ($5A!
2'U4,! K',! 'J,! $5$(7:1:! AJ4! )'! 1):! 5$)1'5$(! 2'U4,$@4! $5A!
2'5:1:)4527.!S154)7O)='!^42'('@12$(! :7:)4%:_! a$!%1AO:2$(4!
U4@4)$)1'5! 2($::1K12$)1'5! :7:)4%*! &4)=445! K154O@,$154A!
42'('@12$(!2'%%J51)14:!$5A!2'$,:4O@,$154A!42',4@1'5:/!:44!
+'%4,!$5A!')34,:!|FGG[}b!'22J,!15!)34!E,'U1524*!$:!%$EE4A!
&7! -DSl9V<T.! ;':)! aNdb*! 3'=4U4,*! 4$23! 2'%E,1:4! w! H!
E4,245)! 'K! )34! :)JA7! $,4$.!+'51K4,'J:! K',4:):! A'%15$)4! )34!
U4@4)$)1'5*! =1)3! E'5A4,':$! E154! $5A! %1`4A! A,7! 2'51K4,!
K',4:):!)'@4)34,!2'U4,15@!54$,(7![G!E4,245)!'K!)34!E,'U1524.!
(
(
9*#"0$( >I#4:)4,5! gJ51E4,! $5A! :$@4&,J:3! a$((! :$@4&,J:3!
42'('@12$(!:7:)4%:!2'%&154Ab!$:!%$EE4A!&7!-DSl9V<T!15!
)34!C'35!l$7!T2'('@12$(!B,'U1524*!245),$(!j,4@'5.!644!)4`)!
K',!A4)$1(:.!
!
R34! %':)! $&J5A$5)! a\\G*GGG! 3$/! H\.d! E4,245)b! :15@(4!
U4@4)$)1'5! )7E4! 1:! V5)4,O%'J5)$15! >$:15:! >1@! 6$@4&,J:3!
6)4EE4*!=3123! 1:! $!=1A4:E,4$A*!%$),1`OK',%15@! :7:)4%! a15!
')34,!=',A:*!$!E$)23!)7E4!K',%15@!4`)45:1U4!$5A!2'5)15J'J:!
2'U4,/! |+'%4,! $5A! ')34,:! FGG[}b! 2'%E':4A! E,1%$,1(7! 'K!
#7'%15@! &1@! :$@4&,J:3! a1#0/2-*-'+ 0#-)/(0'0'+
,452-(6/(*-*b! $5A! &$:15! &1@! :$@4&,J:3! a18+ 08+ 0#-)/(0'0'b.!
j)34,! 2'%%'5! :$@4&,J:3! )7E4:! 15! )34! C'35!l$7! E,'U1524!
152(JA4! %'J5)$15! &1@! :$@4&,J:3! a18+ 08+ ;'*/4'('b*! ('=!
:$@4&,J:3*! $5A! :2$&($5A! :$@4&,J:3.! D((! :$@4&,J:3! )7E4:!
2'%&154A! 2'U4,! H.F[! %1((1'5! 3$! a[c.P! E4,245)b! 'K! )34!
E,'U1524!aK1@J,4!Fb.!R34!%$g',1)7!'K!:$@4&,J:3!1:!'5!E,1U$)4!
($5A:! adG.N! E4,245)b*! =3123! 1:! :'%4=3$)! 31@34,! )3$5!
4`E42)4A! @1U45! )34! 4`)45)! 'K! E,1U$)4! ($5A:! 15! )34! E,'U1524!
acN.F!E4,245)/!K1@J,4![b.!R34!:$%4!1:!),J4!K',!)34!E4,245)$@4!
'K! :$@4&,J:3! %$5$@4A! &7! )34! Z6lV! >J,4$J! 'K! -$5A!
;$5$@4%45)!a>-;b!aFH.F!E4,245)b!2'%E$,4A!)'!)34!4`)45)!
'K!>-;O$A%151:)4,4A! ($5A:! 15! )34!E,'U1524!aH[.G!E4,245)b.!
R34!Z6lD!9',4:)! 64,U124!%$5$@4:! '5(7! M! E4,245)! 'K! )34!
:$@4&,J:3! aHd*HMG! 3$/! %J23! 'K! )31:! 1:! %'J5)$15! &1@!
:$@4&,J:3b! &J)! %$5$@4:! [F.M! E4,245)! 'K! )34! C'35! l$7!
E,'U1524.!
2008 Shrublands Proceedings 91 NREI XVI
103
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!R34!$,4$! 1:!%':)(7! ,J,$(*!=1)3!3J%$5!E'EJ($)1'5:!245)4,4A!
$)! >45A*! C'35! l$7*! ;$A,$:*! $5A! B,154U1((4.! -1U4:)'2?!
E,'AJ2)1'5*! $@,12J()J,4*! 4`),$2)1'5! 'K!%154,$(:*! $5A! )1%&4,!
3$,U4:)! '5! E,1U$)4! $5A! EJ&(12! ($5A:! E,'U1A4! )34! &$:1:! K',!
('2$(! 42'5'%14:! $5A*! $:! $! ,4:J()*! :),'5@(7! 15K(J4524! )34!
:'21$(!:),J2)J,4!'K!)34!:)JA7!$,4$.!
!
(
9*#"0$(FI-'2$)1'5!'K!)34!C'35!l$7!T2'('@12$(!B,'U1524!15!
245),$(! j,4@'5.! -$5A! %$5$@4,:! $,4! $:! K'(('=:"! Z696! t!
Z6lD! 9',4:)! 64,U124*! >-;! t! Z6lV! >J,4$J! 'K! -$5A!
;$5$@4%45)*! >VD! t!Z6lV! >J,4$J! 'K! V5A1$5!DKK$1,:*! $5A!
j)34,*! 152(JA15@! j,4@'5! l4E$,)%45)! 'K! 6)$)4! -$5A:! $5A!
Z6lV!91:3!$5A!#1(A(1K4!64,U124.!
!
!+<7I*-#(T$%*#-(
!'2?&/+!0#'0-.-<'0-5(+
R34! )$,@4)! K,$%4! K',! K14(A! :$%E(15@! =$:! $57! E1`4(! 'K! $!
:$@4&,J:3!($5A!2'U4,!)7E4!a$:!A4(154$)4A!&7!)34![GO%!E1`4(:!
15!)34!-DSl9V<T!TWR!%$E/!K1@J,4!Fb!=1)315!)34!C'35!l$7!
E,'U1524.! R34! :$%E(15@! K,$%4! =$:! 2'5:1A4,$&(7! :%$((4,*!
3'=4U4,*! AJ4! )'! ('@1:)12$(! 2'5:),$15):! $::'21$)4A! =1)3!
2'((42)1'5!'K!K14(A!A$)$!aK',!4`$%E(4*!E('):!=4,4!('2$)4A!w!H!
?%! 'K! $! ,'$A! )'! A42,4$:4! ),$U4(! )1%4! )'! E('):b.! R'! 45:J,4!
)3$)! $! ,4E,4:45)$)1U4! :$%E(4!=$:!'&)$154A! K,'%!$! ,$5@4!'K!
45U1,'5%45)$(! 2'5A1)1'5:*! =4! J:4A! $! :),$)1K14A! ,$5A'%!
$EE,'$23.! lJ4! )'! )34! (1%1)4A! 5J%&4,! 'K! E('):! )3$)! =4!
4:)1%$)4A!2'J(A!&4!:$%E(4A!AJ,15@!)34!K14(A!:4$:'5!avFGGb*!
=4!K',%4A!:1`!:$%E(15@!:),$)$!,4E,4:45)15@!2'%&15$)1'5:!'K!
)='! ?47! U$,1$&(4:q($5A! 2'U4,! )7E4! a[! 2($::4:b! $5A!
E,'`1%1)7!)'!gJ51E4,!:)$5A:[!aF!2($::4:b!a)$&(4!Hb.!#4!$AA4A!
$! N)3! :),$)J%*! gJ51E4,! :)$5A:*! )'! '&)$15! 4:)1%$)4:! 'K! ),44!
A45:1)7! $5A! :1Q4! A1:),1&J)1'5! 15! :1)4:! %$EE4A! $:! 4`1:)15@!
=4:)4,5! gJ51E4,! &7! -DSl9V<T*! K',! 2'%E$,1:'5! =1)3!
gJ51E4,! 2'5A1)1'5:! 15! :$@4&,J:3! :1)4:! $)! U$,1'J:! :)$@4:! 'K!
gJ51E4,!452,'$23%45).!
!
S'5O=''A($5A! a15! ')34,!=',A:*! $((! &J)! gJ51E4,b! 42'('@12$(!
:7:)4%:! =4,4! 2'(($E:4A! 15)'! )3,44! )7E4:! K',! )34!
:),$)1K12$)1'5"!%'J5)$15!&1@!:$@4&,J:3f('=!:$@4&,J:3*!')34,!
:$@4&,J:3*! $5A! 5'5O:$@4&,J:3! a)$&(4! Hb.! #4! :),$)1K14A! &7!
ppppppppppppp!
[D!^:)$5A_!'K!gJ51E4,!=$:!A4K154A!$:!?!HG!3$!'K!2'5)1@J'J:!gJ51E4,!
E1`4(:!K',!)31:!$5$(7:1:.!
%'J5)$15! &1@! :$@4&,J:3*! A4:E1)4! 1):! ,$,1)7! aH.M! E4,245)*!
4:)1%$)4A!J:15@!-DSl9V<Tb!15!)34!E,'U1524*!&42$J:4!1)!1:!$!
?47!:$@4&,J:3! )7E4*!4:E421$((7!$:!&,''AO,4$,15@!3$&1)$)! K',!
@,4$)4,! :$@4O@,'J:4*! $5A! 1:! )7E12$((7! )34! A'%15$5)!
:$@4&,J:3! )$`'5! '5!S$)1'5$(! 9',4:)! 67:)4%! ($5A:.!D(:'*! $!
,4U14=!'K!>-;!:$@4&,J:3!E(')!A$)$!avHFGG!,42',A:!K',!)34!
E,'U1524b!=1)315! :1)4:!%$EE4A! $:!=4:)4,5! gJ51E4,! ,4U4$(4A!
)3$)!%':)!'K!)34!,42',A:!,4E',)4A!%'J5)$15!&1@!:$@4&,J:3!$:!
)34!A'%15$5)!:3,J&.!R3J:*!)31:!)7E4!%$7!&4!1%E',)$5)!15!)34!
:$@4&,J:3fgJ51E4,!42')'54!15!'J,!:)JA7!$,4$.!
!
#4! J:4A! )='! &JKK4,! Q'54:! 4`)45A15@! 'J)! K,'%! gJ51E4,!
:)$5A:! aH! I! HdGG! %! $5A! HdGG! I! \GGG! %b! )'! 2,4$)4! :),$)$!
A4(154$)15@!E,'`1%1)7!)'!gJ51E4,!:)$5A:!$5A!)34,4&7!A4:2,1&4!
A75$%12:!'K! gJ51E4,! 452,'$23%45)! a)$&(4!Hb.! CJ51E4,! :44A:!
$,4! 2'%%'5(7! A1:E4,:4A!?! H.d! ?%! K,'%! gJ51E4,! :)$5A:! &7!
&1,A:! $5A!%$%%$(:! a623JEE!$5A!')34,:!HPPPb.!>1,A:!3$U4!
$(:'!&445!,4E',)4A! )'!A1:E4,:4!:44A:!JE! )'!\!?%!K,'%!:44A!
:'J,24:*! &J)! 15! (4::4,! $%'J5):! aW$5A4,! #$((! $5A! >$(A$!
HPNN*!HPMHb.!
!
#4! A4(154$)4A! )34:4! :4U45! :),$)$! $2,'::! )34! C'35! l$7!
E,'U1524!=1)3!$!@4'@,$E312!15K',%$)1'5!:7:)4%!a8V6b!a)$&(4!
Hb.! #4! )345! $EE(14A! $! :4,14:! 'K! K1()4,:! )'! ,4%'U4! 5'5O
)$,@4)4A! ',! 15$224::1&(4! $,4$:! K,'%! )34! :$%E(15@! K,$%4! $:!
K'(('=:"!
!
H.!B,1U$)4!',!),1&$(!($5A:!a)'!K$21(1)$)4!$224::b/!
F.!D,4$:!w!HGG!%!'K!$5!$224::1&(4!a15!')34,!=',A:*!5'5O!
E,1U$)4b! ,'$A! a)'! 45:J,4! )3$)! 5'! E',)1'5! 'K! )34! :$%E(4!
E(')! K4((! =1)315! v\G! %! 'K! $! ,'$A! $5A! $::'21$)4A!
A1:)J,&$524!4KK42):b/!
[.! D,4$:! x! H.G! ?%! K,'%! $224::1&(4! ,'$A:! a)'! ,4AJ24!
),$U4(!)1%4!)'!E('):b/!!
c.!R34!+,''?4A!<1U4,!S$)1'5$(!8,$::($5A! a&42$J:4!'K!
4`)45:1U4*!('5@O)4,%!($5A!%$5$@4%45)!$2)1'5:*!:J23!$:!
gJ51E4,!,4%'U$(!$5A!:44A15@!E,'g42):b/!$5A!
\.! D,4$:! )3$)! =4,4! 5')! 3'%'@454'J:! 15! )4,%:! 'K!
:),$)J%! )7E4/! 1K! w! d! E1`4(:! 'J)! 'K! P! 15! $! [! `! [!
541@3&',3''A! =4,4! 2($::1K14A! )34! :$%4! $:! )34! 245)4,!
E1`4(*!)34!E1`4(!=$:!,4%'U4A!K,'%!)34!:$%E(15@!E''(.!
!
#1)315! )34! $,4$! ,4%$1515@! $K)4,! )34! $&'U4! K1()4,:! =4,4!
$EE(14A*! N\! ,$5A'%! E'15):! =4,4! @454,$)4A! 15! 4$23! 'K! )34!
:4U45!:),$)$!J:15@!$!8V6.!VK!$!,$5A'%!E'15)!=$:!$::1@54A!)'!
$! E1`4(!=1)315! FGG!%! 'K! $! E,4U1'J:(7! @454,$)4A! E'15)*! )34!
E'15)!=$:! A,'EE4A! $5A! $! 54=! E'15)! @454,$)4A! 15! )34!8V6.!
R31:!:)4E!4(1%15$)4A!:$%E(15@!'K!E'15):!)3$)!=4,4!)''!2(':4!
)'@4)34,! )'! ,4E,4:45)! 15A4E45A45)! :$%E(4:! 'K! =''A($5A!
2'5A1)1'5*!=3123!=4!23$,$2)4,1Q4A!$)!$!:2$(4!'K!vH!3$!=1)3!
'J,! :$%E(15@! A4:1@5.! R34! ,4:J()15@! :E$)1$(! A1:),1&J)1'5! 'K!
:$%E(4! E'15):! =$:! 4`$%154A! )'! 45:J,4! )3$)! $5! $A4hJ$)4!
@4'@,$E312!,4E,4:45)$)1'5!'K!:$@4&,J:3!$2,'::!)34!E,'U1524!
=$:!2$E)J,4A.!
2008 Shrublands Proceedings 92 NREI XVI
104
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!R34! )$,@4)4A!5J%&4,!'K!E('):! )'!:$%E(4!=1)315!4$23!'K! )34!
:),$)$! =$:! A4)4,%154A! &7! $! =41@3)15@! K$2)',! )3$)!
152',E',$)4A! &')3! )34! E,'E',)1'5! 'K! $U$1($&(4! E1`4(:! 15! )34!
:),$)J%! $5A! )34! 4:)1%$)4A! U$,1$524! 'K! gJ51E4,! A45:1)14:!
=1)315! )3$)! :),$)J%! a)$&(4! Hb.! 9',! 4`$%E(4*! NH! 'K! )34!
4:)1%$)4A! FGG! E('):! )'! &4! :$%E(4A! =4,4! $(('2$)4A! )'! )34!
:),$)J%! 2'5)$1515@! ^')34,! :$@4&,J:3*! K$,! K,'%! gJ51E4,!
:)$5A:*_! AJ4! )'! )34! 2'%E(4`! 'K! :$@4&,J:3! )$`$! )3$)! 2'J(A!
'22J,! 15! )34! ^')34,! :$@4&,J:3_! )7E4! $:! =4((! $:! )34! 31@34,!
J524,)$15)7!$&'J)!gJ51E4,!A45:1)14:!=1)3!152,4$:15@!A1:)$524!
K,'%!gJ51E4,!:)$5A:.!#4!$(:'!E,4O:2,4454A!E('):! 15! )34! )='!
5'5O:$@4&,J:3! :),$)$! J:15@! A1@1)$(! $4,1$(! E3')'@,$E37! )'!
4(1%15$)4! :$%E(15@! E('):! 15! A45:4! 2'51K4,! :)$5A:*! =3123!
=4,4!5')!E4,)1545)!K',!)31:!$5$(7:1:.!
!
lJ,15@! )34! K14(A! :4$:'5! =4! E4,1'A12$((7! 2'%E$,4A! )34!
5J%&4,! 'K! E('):! :$%E(4A! E4,! :),$)J%! $@$15:)! )34! A4:1,4A!
5J%&4,!'K!:$%E(4:!E4,!:),$)J%!)'!45:J,4!)3$)!:$%E(4A!E('):!
,4E,4:45)4A!)34!2',,42)!&$($524!'K!E('):!$%'5@!:),$)$.!
!
9*$I'(S$&8,'%(
#4!$A$E)4A!,$5@4($5A!:$%E(15@!%4)3'A:!K,'%!L4,,12?!$5A!
')34,:! aFGG\b! K',!A$)$!2'((42)1'5! 15! )34! C'35!l$7!E,'U1524!
15! FGGN.! -'2$)1'5:! 'K! E(')! 245)4,:! 15! $! @('&$(! E':1)1'515@!
:7:)4%! a8B6b! =4,4! E,4O$::1@54A! K,'%! )34! :$%E(4! E'15)!
$(('2$)1'5! E,'24::! A4:2,1&4A! $&'U4.! D! E(')! a$5A! :$%E(4!
J51)b! 2'5:1:)4A! 'K! )3,44! \GO%! ),$5:42):! ,$A1$)15@! K,'%! $!
245)4,! :)$?4.!R34! )3,44! ),$5:42):!=4,4! $,,$5@4A! 15! $! :E'?4!
A4:1@5*!=1)3!%4)4,!)$E4:!($1A!'J)!$)!$Q1%J)3:!'K!G*!HFG*!$5A!
FcG!A4@,44:!K,'%!)34!E(')!245)4,.!R34!)')$(!$,4$!,4E,4:45)4A!
&7!4$23!E(')!=$:!)3J:!vG.M!3$.!-154O15)4,24E)!:$%E(15@!=$:!
J:4A! $('5@! )34! )3,44! ),$5:42):! )'! $::4::! 2$5'E7! 2'U4,! 'K!
),44:! $5A! :3,J&:.! R34! )')$(! (45@)3! 'K! 2$5'E7! a15! 2%b!
15)4,:42)15@! )34! ),$5:42)! =$:! ,42',A4A! K',! 4$23! :E4214:.!
V5)4,24E)! %4$:J,4:! K',! A4$A! ),44:! $5A! :3,J&:! =4,4! $(:'!
,42',A4A*! AJ4! )'! )341,! 1%E',)$524! 15! 15A12$)15@! 2J,,45)!
42'('@12$(!KJ52)1'5.!
!
R,44!A45:1)7!$5A!:1Q4!2($::!=4,4!%4$:J,4A!$)!4$23!:1)4!J:15@!
$! %'A1K14A! 9',4:)! V5U45)',7! $5A! D5$(7:1:! E(')! A4:1@5!
aZ6lD!9',4:)!64,U124!FGGNb.!R,44:!=4,4!%4$:J,4A!15!K'J,!
21,2J($,*!N.[O%!,$A1J:!:J&E('):.!j54!:J&E(')!=$:!('2$)4A!$)!
)34!E(')!245)4,/!)34!')34,!)3,44!=4,4!('2$)4A!$)!E'15):![d.d!%!
K,'%!)34!E(')!245)4,!$('5@!4$23!'K!)34!)3,44!),$5:42)!(154:.!!
!
#1)315! 4$23! :J&E(')*! $((! ),44:! =4,4! )$((14A! &7! :E4214:.!
CJ51E4,:!=4,4!$::1@54A!)'!'54!'K!K'J,!341@3)!2($::4:"!w!G.[!
%*!G.[!I!H!%*!H!I!F!%*!$5A!x!F!%/!$5A!)'!'54!'K!)='!@,'=)3!
K',%:! K',! ),44:!x!F!%! )$((! a,4E,4:45)15@! ),44:! K,'%!E,4O! ',!
E':)OTJ,'E4$5! :4))(4%45)/! E,4O:4))(4%45)! ),44:! $,4! x! HcG!
74$,:! '(Ab! a8$:23'! -$5A1:! $5A! >$1(47! FGGd/! ;1((4,! $5A!
')34,:!FGG\b.!
(
N+/I$(@qD(('2$)1'5!'K!:$%E(15@!E'15):!$2,'::!:$%E(15@!:),$)$.!
!&0+&"<(
A"</$0( !&0+&"<(T$%10*7&*,-+(
L$01$-&(,;(
N+0#$&(90+<$(
L$01$-&(,;(
!+<7I*-#(90+<$/(
L0,n$1&$'(A"</$0(
,;(!+<7I$(LI,&%1(
.1&"+I(A"</$0(,;(
LI,&%(!+<7I$'(
H!
S'5O:$@4&,J:3*!K$,!K,'%!
!!!!gJ51E4,!:)$5A:!
cd! dM! N! c!
F!
j)34,!:$@4&,J:3*!K$,!K,'%!
!!!!!gJ51E4,!:)$5A:!
H\! P! NH! \H!
[!
-'=f%'J5)$15!&1@!:$@4&,J:3*!
!!!!!K$,!K,'%!gJ51E4,!:)$5A:!
\! F! FH! FH!
c!
S'5O:$@4&,J:3*!54$,!gJ51E4,!
!!!!!:)$5A:!
Hd! H[! N! HG!
\!
j)34,!:$@4&,J:3*!54$,!gJ51E4,!
!!!!!:)$5A:!
HG! c! \N! \c!
d!
-'=f%'J5)$15!&1@!:$@4&,J:3*!
!!!!!54$,!gJ51E4,!:)$5A:!
d! [! FP! Fd!
N!
CJ51E4,!:)$5A:!
!
c! H! N! HF!
N,&+I( @??( @??( >??( @G^(
$9$,!K,'%!gJ51E4,!:)$5A:!t!H*dGG!I!\*GGG!%/!54$,!gJ51E4,!:)$5A:!t!w!H*dGG!%.!
&9'(('=15@!$EE(12$)1'5!'K!K1()4,:!)'!,4%'U4!5'5O)$,@4)4A!',!15$224::1&(4!$,4$:.!
29'(('=15@!$EE(12$)1'5!'K!=41@3)15@!K$2)',:!)3$)!152',E',$)4A!)34!E,'E',)1'5!'K!$U$1($&(4!E1`4(:!15!$!:),$)J%!$5A!)34!
4:)1%$)4A!U$,1$524!'K!gJ51E4,!A45:1)14:!=1)315!)3$)!:),$)J%.!
(
(
(
(
2008 Shrublands Proceedings 93 NREI XVI
105
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!HP!YVN!(
!
#4! :$%E(4A! ),44:! $5A! :3,J&:! '5! HNM! E('):! )3,'J@3'J)! )34!
C'35!l$7!E,'U1524!a)$&(4!Hb.!CJ51E4,!),44:!=4,4!,42',A4A!'5!
H\G! aMc!E4,245)b!'K! )34! :$%E(4!E('):/!E('):!=1)3'J)! gJ51E4,!
=4,4!K'J5A!15!$((!:),$)$!4`24E)!H!$5A!N!a)$&(4!Fb.!D%'5@!)34!
F*F\c! ),44:! 2'J5)4A*! F*FF\! aPM.N! E4,245)b! =4,4! (1U4.! l4$A!
=4:)4,5! gJ51E4,:! =4,4! ,42',A4A! 15! '5(7! HN! aP.d! E4,245)b!
E('):*!$5A!54$,(7!$((!=4,4!15!)34!^')34,!:$@4&,J:3_!:),$)$!a15!
')34,!=',A:*!F!$5A!\b.!;4$5!A45:1)7!'K!A4$A!gJ51E4,:!$2,'::!
$((!E('):!$5A!:1Q4f$@4!2($::4:!=$:!F.c! ),44:f3$*!2'%E$,4A!)'!
HMd.N! ),44:f3$! K',! (1U4! ),44:.!#1)315! )34!HN!E('):!=1)3!A4$A!
),44:*!%':)!A4$A!gJ51E4,:!=4,4!($,@4!ax!F!%b*!E,4O:4))(4%45)!
),44:!a%4$5!A45:1)7!t!Hd.N!),44:f3$b/!'5(7![!E':)O:4))(4%45)!
A4$A!gJ51E4,:!=4,4!,42',A4A!15!)34!x!F!%!:1Q4!2($::.!
!
#4!452'J5)4,4A!E,4O:4))(4%45)!),44:!15!'5(7!cN!aFd!E4,245)b!
E('):! a)$&(4!Fb*! $5A!w!\!E4,245)!'K! )34! )')$(! gJ51E4,:! )$((14A!
=4,4! E,4O:4))(4%45)! ),44:.! R34! ($,@4:)! 5J%&4,! $5A!
E4,245)$@4!'K!E('):!=1)3!E,4O:4))(4%45)!gJ51E4,!=4,4!15!')34,!
:$@4&,J:3*!K$,!K,'%!gJ51E4,!a:),$)J%!Fb.!
!
d"-*7$0(T$-%*&3(
;4$5! A45:1)14:! 'K! E,4O:4))(4%45)! ),44:! ,$5@4A! K,'%! G! 15!
:),$)J%! [! )'! HN.d! ),44:f3$! 15! :),$)J%! F! a)$&(4! [b.! S')$&(7*!
A45:1)7! 'K! '(A! ),44:! 15! E('):! %$EE4A! $:! gJ51E4,! a15! ')34,!
=',A:*!:),$)J%!Nb!=$:!'5(7!%'A4,$)4!ad.F!),44:f3$b.!D!31@3!
E,'E',)1'5! 'K! E('):! 15! $((! :),$)$! 2'5)$154A! E':)O:4))(4%45)!
gJ51E4,:*! =1)3! )34! 4`24E)1'5! 'K! :),$)J%! [! a)$&(4! Fb.! ;4$5!
A45:1)14:!'K!E':)O:4))(4%45)!),44:!,$5@4A!K,'%!Nc.N!)'!FHH.[!
),44:f3$!15!5'5O=''A($5A!:),$)$!a15!')34,!=',A:*!E('):!=1)315!
:),$)$!H!)'!d/!(!t!Hddb!)'!c\d.N!),44:f3$!15!gJ51E4,!E('):!a(!t!
HFb! a)$&(4! [b.! CJ51E4,! 15! 5'5O=''A($5A! E('):! =$:! %':)!
$&J5A$5)!15!:1)4:!$Ag$245)!)'!gJ51E4,!:)$5A:!a15!')34,!=',A:*!
E('):!=1)315!:),$)$!c! )'!db!U:.! )34!4hJ1U$(45)!:),$)$! K$,! K,'%!
gJ51E4,! a15! ')34,! =',A:*! :),$)$! H! )'! [b*! $5A! 15! ^')34,!
:$@4&,J:3_!2'%%J51)14:!a15!')34,!=',A:*!E('):!=1)315!:),$)$!
F!$5A!\b!2'%E$,4A!)'!('=f%'J5)$15!&1@!:$@4&,J:3!a15!')34,!
=',A:*!:),$)$![!$5A!db.!
(
l45:1)14:!'K!E':)O:4))(4%45)!),44:!=4,4!@,4$)4:)!15!)34!x!F.GO
%!:1Q4!2($::! a%4$5!t!MF.G! ),44:f3$b*! K'(('=4A!&7! )34!G.[IH!
%!:1Q4!2($::!a%4$5!t!\H.N!),44:f3$b!a)$&(4!cb.!;4$5!A45:1)7!
15! )34! :%$((4:)! :1Q4! 2($::! aw! G.[!%! )$((b!=$:! FH.c! ),44:f3$.!
+'%E$,15@!=1)315! :),$)$*! gJ51E4,! A45:1)14:!=4,4! @,4$)4:)! 15!
)34! x! F! %O)$((! :1Q4! 2($::! K',! $((! :),$)$! 4`24E)! )34! )='!
('=f%'J5)$15! &1@! :$@4&,J:3! :),$)$! a[! $5A! db*! K',! =3123!
A45:1)14:!=4,4!@,4$)4:)!15!)34!G.[!I!H!%!2($::.!
!
)+-,73(),6$0(
+$5'E7! 2'U4,! 'K! gJ51E4,*! $:! 4:)1%$)4A! =1)3! (154! 15)4,24E)*!
,$5@4A! K,'%! G! a(! t! cN! E('):/! $((! :),$)$! 4`24E)! Nb! )'! [d.c!
E4,245)!=1)315!$!gJ51E4,!E(').!+$5'E7!2'U4,!'K!gJ51E4,!),44:!
=$:!31@34:)!15!:),$)J%!N*!$:!4`E42)4A!aK1@J,4!cb.!jJ):1A4!)31:!
:),$)J%! a15! ')34,!=',A:*! 15! :$@4&,J:3! $5A! ')34,! U4@4)$)1'5!
2'%%J51)14:b! gJ51E4,! 2$5'E7! 2'U4,! =$:! ('=4:)! 15! :),$)$! [!
$5A!d!a('=f%'J5)$15!&1@!:$@4&,J:3b*!$5A!31@34:)!15!:),$)J%!
\*!54$,!4`1:)15@!gJ51E4,!:)$5A:.!6$@4&,J:3!2$5'E7!2'U4,!=$:!
@,4$)4:)! 15! )34! )='! ('=f%'J5)$15! &1@! :$@4&,J:3! :),$)$*! $5A!
('=4:)! 15! )34! )='! 5'5O:$@4&,J:3! :),$)$! aH*! $5A! cb! $5A! 15!
gJ51E4,!:)$5A:!aK1@J,4!cb.!+$5'E7!2'U4,!'K!$((!:$@4&,J:3!)$`$!
2'%&154A! =$:! 54@$)1U4(7! 2',,4($)4A! =1)3! 2$5'E7! 2'U4,! 'K!
gJ51E4,!15!'J,!E('):!a,!t!OG.c\/!K1@J,4!\b.!
!
T:!)Y!!:QA(
!
l75$%12:! 'K! gJ51E4,! =''A($5A:! 15! )34! C'35!l$7! E,'U1524!
E$,$((4(4A!)3':4!,42',A4A!15!:4U4,$(!')34,!:)JA14:!2'5AJ2)4A!
$2,'::!)34!=4:)4,5!Z51)4A!6)$)4:!aK',!4`$%E(4*!84A547!$5A!
')34,:! HPPP/! ;1((4,! $5A! ')34,:! FGG\*! FGGMb*! $5A! :J@@4:)!
=1A4:E,4$A!452,'$23%45)!'K!=4:)4,5!gJ51E4,!15)'!:$@4&,J:3!
$5A! ')34,! :3,J&($5A:! 'K! 245),$(! j,4@'5.! R='! 'K! 'J,!
:$%E(15@! :),$)$! 3$A! gJ51E4,! E,4:45)! '5! $((! E('):*! 152(JA15@!
gJ51E4,!:)$5A:!)34%:4(U4:!$5A!:),$)J%!H!a5'5O:$@4&,J:3*!K$,!
K,'%! gJ51E4,b.!#4! :$%E(4A! '5(7! K'J,! E('):! 15! )31:! :),$)J%*!
$5A!$((!=4,4!15!%1`4A!2'51K4,!K',4:):*!4`24E)!K',!'54!gJ51E4,O
452,'$234A!:2$&($5A!:$@4&,J:3!:1)4.!!
!
#4!452'J5)4,4A!K4=!A4$A!gJ51E4,:*!%':)!'K!=3123!=4,4!E,4O
:4))(4%45)! ),44:.! R34! %4$5! A45:1)7! 'K! A4$A! E,4O:4))(4%45)!
),44:! a15! E('):! =1)3! A4$A! ),44:! E,4:45)b! =$:! Hd.M! ),44:f3$*!
:1%1($,!)'!)3$)!,4E',)4A!K',!:)$5A15@!A4$A!),44:!15!'(AO@,'=)3!
gJ51E4,!:)$5A:!'5!$4'(1$5!:'1(:!'K! )34!L1@3!l4:4,)!E,'U1524!
aJE!)'!Hc.M!),44:f3$/!;1((4,!$5A!')34,:!FGG\b.!
!
61`! 42'('@12$(! E,'U1524:! 'K! )34! V5)4,%'J5)$15! #4:)*!
152(JA15@! )34! C'35! l$7*! :JEE',)! E,4O:4))(4%45)! =4:)4,5!
gJ51E4,! a;1((4,! $5A! ')34,:! HPPP&b.! j(A! gJ51E4,:! 15! )34!
:4A1%45)$,7! :'1(:! 'K! )34! C'35!l$7! E,'U1524! 3$U4! 5')! &445!
=4((O:)JA14A*! &J)! $,4! )7E12$((7! =1A4(7! :E$24A*! ,4:J()15@! 15!
U4,7!('=!A45:1)14:!=1)3!15:JKK12145)!J5A4,:)',7!KJ4(:!)'!2$,,7!
$! K1,4! a;1((4,! $5A! ')34,:! HPPP&b.! R34! ('=! A45:1)7! 'K! E,4O
:4))(4%45)! gJ51E4,:! )3$)! =4! ,42',A4A! 15! gJ51E4,! E('):! ad.N!
),44:f3$b!2'5K1,%:!)31:!E$))4,5.!
!
#4! K'J5A! ('=! E4,245)$@4:! 'K! %1`4AO$@4! a15! ')34,! =',A:*!
2'O'22J,,4524! 'K! &')3! E,4O! $5A! E':)O:4))(4%45)! ),44:b! E('):!
$5A! 'K! '(A! ),44:! a2'%E$,4A! )'! )')$(! ),44:b! 15! )34! C'35!l$7!
E,'U1524*! :J@@4:)15@! )3$)!31:)',12$((7*! gJ51E4,:!=4,4!=1A4(7!
:2$))4,4A! $2,'::! )34! ($5A:2$E4.! jJ,! K15A15@:! $,4! :1%1($,! )'!
)3':4! ,4E',)4A! 15! E157'5OgJ51E4,! =''A($5A:! =1)315! K'J,!
')34,! 42'('@12$(! E,'U1524:! 15! )34! V5)4,%'J5)$15! #4:)!
a;1((4,!$5A!')34,:!FGGMb.!R34!E4,245)$@4!'K!%1`4AO$@4!E('):!
15! )3$)! :)JA7! ,$5@4A! K,'%! Hd! E4,245)! )'! [G! E4,245)! 15!
S4U$A$*! j,4@'5*! $5A! Z)$3.! 61%1($,! )'! 'J,! ,4:J():*! )34!
E4,245)$@4! 'K! '(A! gJ51E4,! ),44:*! ,4($)1U4! )'! )')$(! gJ51E4,:*!
,$5@4A!K,'%!Éw!F!E4,245)!15!S4U$A$*!j,4@'5*!$5A!Z)$3!:1)4:!
)'! HG! E4,245)! 15! VA$3'! :1)4:.! D! :)JA7! 'K! =4:)4,5! gJ51E4,!
=''A($5A:! 15! K'J,! :1)4:! 15!j,4@'5! $5A! VA$3'! $(:'! ,4E',)4A!
('=! E4,245)$@4:! aH! )'! HG! E4,245)b! 'K! E,4O:4))(4%45)! ),44:*!
$5A!HN!E4,245)!'K!)34!gJ51E4,!:)$5A:!15!j,4@'5!=4,4!%1`4A!
$@4! aC'35:'5! $5A! ;1((4,! FGGMb.! R34! A45:1)7! 'K! E,4O
:4))(4%45)! gJ51E4,:!=4! ,42',A4A!=$:! :'%4=3$)! ('=4,! )3$5!
)3$)! K'J5A! &7!;1((4,! $5A! ')34,:! aFGGMb*!=3'! ,4E',)4A! E,4O
:4))(4%45)!),44!A45:1)14:!'K!FG!$5A!FN!),44:f3$!15!)341,!VA$3'!
:1)4:*!=34,4!'(A!),44:!=4,4!%':)!$&J5A$5).(
2008 Shrublands Proceedings 94 NREI XVI
106
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!(
N+/I$(>qB,4:4524!'K!=4:)4,5!gJ51E4,!),44:!15!E('):!:$%E(4A!15!)34!C'35!l$7!E,'U1524*!245),$(!j,4@'5*!FGGN!a(!t!HNMb/!A$)$!
,4K4,!)'!(1U4!),44:!'5(7.!644!)4`)!K',!A4K151)1'5:!'K!E,4O!$5A!E':)O:4))(4%45)!),44:.!
!&0+&"<(
A"</$0( !&0+&"<(T$%10*7&*,-+(
A,l(LI,&%(
Wm(,;(&,&+IX(
LI,&%(4*&8(L0$D
%$&&I$<$-&(d"-*7$0(
Wm(,;(%&0+&"<X(
LI,&%(4*&8(L,%&D
%$&&I$<$-&(d"-*7$0(
Wm(,;(%&0+&"<X(
LI,&%(4*&8(
d"-*7$0(./%$-&(
Wm(,;(%&0+&"<X(
H!
S'5O:$@4&,J:3*!K$,!
!!!!!K,'%!gJ51E4,!:)$5A:!
c!aF.[b! H!aF\.Gb! c!aHGGb! G!aG.Gb!
F!
j)34,!:$@4&,J:3*!K$,!
!!!!!K,'%!gJ51E4,!:)$5A:!
\H!aFM.Nb! F\!acP.Gb! cd!aPG.Gb! \!aHG.Gb!
[!
-'=f%'J5)$15!&1@!!
!!!!!:$@4&,J:3*!K$,!K,'%!
!!!!!gJ51E4,!:)$5A:!
FH!aHH.Mb! G!aG.Gb! HG!acN.db! HH!a\F.[b!
c!
S'5O:$@4&,J:3*!!
!!!!!54$,!gJ51E4,!:)$5A:!
HG!a\.db! F!aFG.Gb! M!aMG.Gb! H!aHG.Gb!
\!
j)34,!:$@4&,J:3*!!
!!!!!54$,!gJ51E4,!:)$5A:!
\c!a[G.[b! Hc!aF\.Pb! cM!aMM.Pb! d!aHH.Hb!
d!
-'=f%'J5)$15!&1@!!
!!!!!:$@4&,J:3*!!
!!!!!54$,!gJ51E4,!:)$5A:!
Fd!aHc.db! [!aHH.\b! FH!aMG.Mb! \!aHP.Fb!
N! CJ51E4,!:)$5A:! HF!ad.Nb! F!aHd.Nb! HF!aHGGb! G!aG.Gb!
N,&+I( @G^(W@??X( [G(W>Bl[X( @[C(W^FlGX( >^(W@ElGX(
$9$,!K,'%!gJ51E4,!:)$5A:!t!H*dGG!I!\*GGG!%/!54$,!gJ51E4,!:)$5A:!t!w!H*dGG!%.!
!
N+/I$(Fq;4$5!A45:1)7!a5J%&4,!'K!),44:f3$b!$5A!PGE4,245)!2'5K1A4524!15)4,U$(!a+Vb!K',!=4:)4,5!gJ51E4,!15!E('):!:$%E(4A!15!
)34!C'35!l$7!E,'U1524*!245),$(!j,4@'5*!FGGN!a(!t!HNMb/!A$)$!,4K4,!)'!(1U4!),44:!'5(7.!644!)4`)!K',!A4K151)1'5:!'K!E,4O!$5A!E':)O
:4))(4%45)!),44:.!
!&0+&"<(
A"</$0( !&0+&"<(T$%10*7&*,-+(
((((((((((((.II(d"-*7$0( (((((((L,%&D%$&&I$<$-&(d"-*7$0( (((L0$D%$&&I$<$-&(d"-*7$0(
S$+-( ):( S$+-( ):( S$+-( ):(
H!
S'5O:$@4&,J:3*!K$,!!
!!!!!K,'%!gJ51E4,!:)$5A:!
HHP.\! HF\.d! HGc.\! H[H.H! Hc.P! Fc.d!
F!
j)34,!:$@4&,J:3*!K$,!!
!!!!!K,'%!gJ51E4,!:)$5A:!
HNN.H! [M.P! H\P.d! [P.H! HN.d! \.c!
[!
-'=f%'J5)$15!&1@!!
!!!!!:$@4&,J:3*!K$,!K,'%!!
!!!!!gJ51E4,!:)$5A:!
Nc.N! d[.M! Nc.N! d[.M! G.G! !SD!
c!
S'5O:$@4&,J:3*!!
!!!!!54$,!gJ51E4,!:)$5A:!
HdN.F! PG.[! Hdc.[! MP.F! [.G! [.[!
\!
j)34,!:$@4&,J:3*!!
!!!!!54$,!gJ51E4,!:)$5A:!
FFG.c! cH.G! FHH.[! cG.H! P.H! \.G!
d!
-'=f%'J5)$15!&1@!!
!!!!!:$@4&,J:3*!!
!!!!!54$,!gJ51E4,!:)$5A:!
HHd.G! dd.M! HH[.N! dd.H! F.[! F.F!
N! CJ51E4,!:)$5A:! cdF.P! H\F.G! c\d.N! H\\.\! d.F! M.[!
N+/I$([q;4$5!A45:1)7!a5J%&4,!'K!),44:f3$b!'K!E':)O:4))(4%45)!=4:)4,5!gJ51E4,!),44:!&7!341@3)!2($::!15!E('):!:$%E(4A!15!)34!
C'35!l$7!E,'U1524*!245),$(!j,4@'5*!FGGN!a(!t!HNMb.!l$)$!,4K4,!)'!(1U4!),44:!'5(7/!E':)O:4))(4%45)!),44:!$,4!w!HcG!74$,:!'(A.!
!&0+&"<(
A"</$0(
!&0+&"<(T$%10*7&*,-+( p(?lF(<( ?lFh@(<( @h>(<( o(>(<(
H! S'5O:$@4&,J:3*!K$,!K,'%!gJ51E4,!:)$5A:! Fd.H! FF.c! HH.F! cc.M!
F! j)34,!:$@4&,J:3*!K$,!K,'%!gJ51E4,!:)$5A:! HP.[! c[.d! FF.[! Nc.c!
[! -'=f%'J5)$15!&1@!:$@4&,J:3*!K$,!K,'%!gJ51E4,!:)$5A:! M.\! [P.H! HG.N! Hd.c!
c! S'5O:$@4&,J:3*!54$,!gJ51E4,!:)$5A:! FP.P! [M.M! H[.c! MF.H!
\! j)34,!:$@4&,J:3*!54$,!gJ51E4,!:)$5A:! FF.H! dG.M! F[.M! HGc.\!
d! -'=f%'J5)$15!&1@!:$@4&,J:3*!54$,!gJ51E4,!:)$5A:! HP.G! cG.F! HM.c! [d.F!
N! CJ51E4,!:)$5A:! cd.G! HHF.G! \M.\! FcG.F!
(
2008 Shrublands Proceedings 95 NREI XVI
107
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!B':)O:4))(4%45)! gJ51E4,:! =4,4! K$,! %',4! $&J5A$5)! )3$5! '(A!
gJ51E4,:!15!'J,!:$%E(4!E('):.!D)!(4$:)!MG!E4,245)!'K!)34!E('):!
15! $((! :),$)$! 4`24E)! :),$)J%! [! 3$A! E':)O:4))(4%45)! ),44:!
E,4:45).!R34! A45:1)7! 'K! E':)O:4))(4%45)! ),44:! 15! gJ51E4,! a15!
')34,! =',A:*! :),$)J%! Nb! E('):! ac\d.N! ),44:f3$b! =$:!
2'%E$,$&(4!)'!)3$)!,4E',)4A!&7!;1((4,!$5A!')34,:!aFGGMb!K',!
E157'5OgJ51E4,! =''A($5A:! 'K! )34! V5)4,%'J5)$15! #4:)*!
=3123!,$5@4A!K,'%!HPN!),44:f3$!15!VA$3'!)'!MM\!),44:f3$!15!
Z)$3.! R34! %$g',1)7! 'K! gJ51E4,! K',4:)! 15! j,4@'5! '22J,:! 15!
:)$5A:! =1)3! w! HF[! ),44:f3$! a84A547! $5A! ')34,:! HPPPb.!
CJ51E4,!A45:1)14:!4`244A4A!)31:!U$(J4!15!54$,(7!\G!E4,245)!'K!
'J,!E('):*!%':)!'K!=3123!=4,4!2($::1K14A!&7!-DSl9V<T!5')!
$:! gJ51E4,*!&J)!$:!:$@4&,J:3.!l45:1)14:!'K! gJ51E4,!:44A(15@:!
$:! ('=! $:! dFf3$! $,4! 2'5:1A4,4A! 15A12$)1U4! 'K! 2'5)15J4A!
=''A($5A!4`E$5:1'5!aDQJ%$!$5A!')34,:!FGG\b/!$&'J)!'54O
)31,A! a(! t! cNb! 'K! )34! :$@4&,J:3! E('):!=4! :$%E(4A*! $5A! dG!
a[[.N!E4,245)b!E('):!$()'@4)34,*!3$A!A45:1)14:!'K!:%$((!aG!)'!H!
%!)$((b!gJ51E4,:!4`244A15@!)31:!U$(J4.!
!
!
9*#"0$( [I+$5'E7! 2'U4,! aE4,245)b! 'K!=4:)4,5! gJ51E4,! ),44:!
$5A! :$@4&,J:3! 15! E('):! :$%E(4A! 15! )34! C'35!l$7!E,'U1524*!
245),$(! j,4@'5*! FGGN! a(! t! HNMb.! 6),$)$! $,4! A4K154A! $:!
K'(('=:"! H! t! 5'5O:$@4&,J:3*! K$,! K,'%! gJ51E4,! :)$5A:*! F! t!
')34,!:$@4&,J:3*!K$,!K,'%!gJ51E4,!:)$5A:*![!t!('=f%'J5)$15!
&1@!:$@4&,J:3*! K$,! K,'%! gJ51E4,! :)$5A:*!c!t!5'5O:$@4&,J:3*!
54$,!gJ51E4,!:)$5A:*!\!t!')34,!:$@4&,J:3*!54$,!gJ51E4,!:)$5A:*!
d!t!('=f%'J5)$15!&1@!:$@4&,J:3*!54$,!gJ51E4,!:)$5A:*!$5A!N!
t! gJ51E4,! :)$5A:.!9$,! K,'%! gJ51E4,! :)$5A:!t!H*dGG! )'!\*GGG!
%/!54$,!gJ51E4,!:)$5A:!t!w!H*dGG!%.!
!
+'%E$,1:'5! 'K! A45:1)14:! 'K! E':)O:4))(4%45)! gJ51E4,:! $2,'::!
:1Q4!2($::4:!,4U4$(4A!)3$)!)34!A'%15$5)!:1Q4!2($::!=$:!x!F!%.!
L'=4U4,*! gJ51E4,:! 15! )34! G.[! )'! H! %! 2($::! =4,4! $(:'!
$&J5A$5)*! :J@@4:)15@! 2'5)15J4A! 4:)$&(1:3%45)! $5A!
452,'$23%45)! 'K! gJ51E4,:! 15! )34! C'35! l$7! E,'U1524.! R34!
gJ51E4,!A45:1)14:!$5A!$::'21$)4A!:$@4&,J:3!2$5'E7!2'U4,!=4!
%4$:J,4A! :J@@4:)! $2)1U4!4`E$5:1'5!'K!=4:)4,5! gJ51E4,! 15)'!
:3,J&($5A:! 'K! )34! C'35! l$7! E,'U1524*! 23$,$2)4,1Q4A! $:!
B3$:4!V!',!VV!=''A($5A:.c!!
!
9J,)34,!4`$24,&$)15@!E,4A12)4A!gJ51E4,!4`E$5:1'5!15!245),$(!
j,4@'5! $,4! 4KK42):! 'K! 152,4$:15@! $)%':E34,12! +jF! (4U4(:.!
05$EE!$5A!')34,:!aFGGHb*!&7!J:15@!%$)234A!:4):!'K!A,'J@3)!
$5A! =4)! 74$,:! E,4O! $5A! E':)OHP\G*! A4%'5:),$)4A!
2'5:1:)45)(7!%',4! ,$E1A!@,'=)3! ,$)4:! 'K!=4:)4,5! gJ51E4,! 15!
245),$(!j,4@'5!15!,4245)!A42$A4:*!E,4:J%$&(7!$!K4,)1(1Q$)1'5!
4KK42)!'K!+jF!)3$)!152,4$:4:!=$)4,!J:4!4KK1214527!'K!gJ51E4,.!
R34!E,421:4! ,4($)1'5!'K! 152,4$:15@!+jF! (4U4(:! $5A!=4:)4,5!
gJ51E4,! 4`E$5:1'5! 1:! 5')!=4((! J5A4,:)''A*! 3'=4U4,! a;1((4,!
$5A!')34,:!FGG\/!6'J(Ç!$5A!05$EE!HPPPb.!
!
(
9*#"0$( EI+$5'E7! 2'U4,! 'K! =4:)4,5! gJ51E4,! ),44:! $5A!
:$@4&,J:3! a$((! )$`$!2'%&154Ab!'5!E('):!=1)315! :4U45! :),$)$!
:$%E(4A!15!)34!C'35!l$7!E,'U1524*!245),$(!j,4@'5*!FGGN!a(!
t!HNMb.!a644!)$&(4!H!K',!:),$)$!A4:2,1E)1'5:b.!
(
l45:1)14:! 'K! E':)O:4))(4%45)! gJ51E4,:! =4,4! 2'5:1:)45)(7!
@,4$)4,!15!E('):!('2$)4A!54$,!4`1:)15@!gJ51E4,!:)$5A:!U:.!E('):!
15! :1%1($,! ($5AO2'U4,! 2($::4:! &J)! K$,)34,! K,'%! gJ51E4,! a15!
')34,!=',A:*!^54$,_!U:.!^K$,_!:),$)$b.!R34:4!,4:J():!2'5K1,%!
)34! @,4$)4,! (1?4(13''A! 'K! gJ51E4,! :44A! A1:E4,:$(! $5A!
:J&:4hJ45)!4:)$&(1:3%45)!'K!),44:!=1)315!HdGG!%!'K!gJ51E4,!
:)$5A:.! >1,A:! $,4! )34! %':)! 1%E',)$5)! A1::4%15$)',:! 'K!
=4:)4,5!gJ51E4,!:44A:*!4:E421$((7!$)! ('2$(!:2$(4:!a+3$%&4,:!
$5A! ')34,:! HPPP/!;1((4,! $5A! ')34,:! FGG\b.! D()3'J@3!%':)!
:44A:! $,4! A4E':1)4A! 54$,! )34! :'J,24! ),44*! K,J@1U','J:!
%$%%$(:! ',! K('2?:! 'K! &1,A:! :J23! $:! D%4,12$5! ,'&15:!
a>$#)$*+2-6#'05#-$*b*! &(J4&1,A:! a61$(1$! :EE.b*! ',!=$`=15@:!
aC52%4<-&&'! :EE.b! %$7! A1:E4,:4! :44A:! :4U4,$(! ?1('%4)4,:!
$=$7! a+3$%&4,:! $5A! ')34,:! HPPPb.! V52,4$:15@! A45:1)14:! 'K!
:44AO&4$,15@! ),44:*! $5A! )3J:! :44A! $U$1($&1(1)7*! 152,4$:4! )34!
(1?4(13''A!'K!('5@4,!A1:E4,:$(!4U45):!a+3$%&4,:!$5A!')34,:!
HPPPb.!
ppppppppppppp!
cB3$:4:!'K!=''A($5A!A4U4('E%45)!3$U4!&445!A4:2,1&4A!$:!K'(('=:"!
B3$:4! V*! ),44:! $,4! E,4:45)! &J)! :3,J&:! $5A! 34,&:! $,4! )34! A'%15$5)!
U4@4)$)1'5!)3$)!15K(J4524!42'('@12$(!E,'24::4:!'5!)34!:1)4/!B3$:4!VV*!
),44:! $,4! 2'OA'%15$5)! =1)3! :3,J&:! $5A! 34,&:! $5A! $((! )3,44!
U4@4)$)1'5! ($74,:! 15K(J4524! 42'('@12$(! E,'24::4:! '5! )34! :1)4/! $5A!
B3$:4!VVV*!),44:!$,4!)34!A'%15$5)!U4@4)$)1'5!$5A!)34!E,1%$,7!E($5)!
($74,!15K(J45215@!42'('@12$(!E,'24::4:!'5!)34!:1)4!aK,'%!;1((4,!$5A!
')34,:!FGGMb.!
2008 Shrublands Proceedings 96 NREI XVI
108
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!;J()1E(4! (154:!'K!4U1A4524!K,'%!'J,!=',?!:J@@4:)! )3$)! ('=!
$5A!%'J5)$15!&1@! :$@4&,J:3!E('):!3$A! )34! ('=4:)! (4U4(:!'K!
2J,,45)! gJ51E4,! 452,'$23%45)! 15! )34! C'35! l$7! E,'U1524.!
R31:! K15A15@! 2'5),$:):! =1)3! =',?! 15! )34! L1@3! l4:4,)! $5A!
0($%$)3! E,'U1524:! 15! :'J)34,5! j,4@'5! $5A! 5',)34,5!
S4U$A$*! =34,4! =4:)4,5! gJ51E4,! 3$A! 452,'$234A! 15)'!
%'J5)$15! &1@! :$@4&,J:3! $5A! ('=! :$@4&,J:3! 2'%%J51)14:!
%',4! )3$5! $57! ')34,! :$@4&,J:3! )7E4:! a;1((4,! $5A! ')34,:!
HPPP$b.! V5!'J,! :)JA7*! :),$)$!=1)3! )34!31@34:)! E4,245)$@4!'K!
E('):!=34,4!gJ51E4,!=$:!$&:45)!=4,4!('=!$5A!%'J5)$15!&1@!
:$@4&,J:3! :1)4:*!=3123! )7E12$((7! '22J,! $)! 31@34,! 4(4U$)1'5:!
)3$)! 2$5! &4! 2'(A4,! $5Af',! %',4! %'1:)! )3$5! 1:! 'E)1%$(! K',!
=4:)4,5! gJ51E4,! 4:)$&(1:3%45)! a#4:)! $5A! ')34,:! HPNMb.!
R34:4! :$%4! 45U1,'5%45)$(! 2'5A1)1'5:! 15! %'J5)$15! &1@!
:$@4&,J:3!:1)4:!$(:'!453$524!,4:)',$)1'5!4KK',):/!,42'U4,7!15!
%'J5)$15! &1@! :$@4&,J:3! 1:! )7E12$((7! %',4! ,$E1A! )3$5! 15!
')34,! :$@4&,J:3! )7E4:! K'(('=15@! ),4$)%45)! )'! ,4%'U4!
gJ51E4,! a;1((4,! $5A!')34,:! FGG\b.!D%'5@!'J,! :4U45! :),$)$*!
('=! $5A! %'J5)$15! &1@! :$@4&,J:3! $(:'! 3$A! )34! ('=4:)!
E,'E',)1'5! 'K! E('):! =1)3! E,4O:4))(4%45)! gJ51E4,:! E,4:45)*!
:1%1($,! )'! ,4:J():! 15! :)JA14:! 15!j,4@'5!$5A! VA$3'! aC'35:'5!
$5A!;1((4,!FGGMb.!;1((4,!$5A!')34,:!aFGG\b!5')4A!)34!,$,1)7!
'K! '(A! ),44:! ',! :)J%E:! 15! E':)O:4))(4%45)! gJ51E4,!
2'%%J51)14:! $::'21$)4A! =1)3! %'J5)$15! &1@! :$@4&,J:3.!
915$((7*!2$5'E7!2'U4,!'K!gJ51E4,!=$:!('=4:)!15!)34!('=!$5A!
%'J5)$15!&1@!:$@4&,J:3!:),$)$.!
!
V5! 2'5),$:)! )'! 4`1:)15@! (4U4(:! 'K! 452,'$23%45)*! ('=! $5A!
%'J5)$15!&1@!:$@4&,J:3!:1)4:!%$7!&4!$)!31@3!,1:?!'K!KJ)J,4!
=''A($5A! 4`E$5:1'5! 15! )34! C'35!l$7!E,'U1524.!R34:4! )='!
:),$)$! =4,4! )34! '5(7! '54:! 15! =3123! gJ51E4,! A45:1)14:! =4,4!
@,4$)4:)! 15! )34! G.[! )'! H! %! :1Q4! 2($::! a)$&(4! cb*! :J@@4:)15@!
,4($)1U4(7! ,4245)! ),44! 4:)$&(1:3%45)! &J)! KJ)J,4! @,'=)3! $5A!
15K1((15@.!C'35:'5!$5A!;1((4,!aFGGdb!4:)1%$)4A!$!%4$5!'K!PG!
74$,:! K',! 15U$A4A! %'J5)$15! &1@! :$@4&,J:3! :1)4:! )'! ,4$23!
B3$:4!VV.!L1:)',12$((7*! K1,4!,4)J,5! 15)4,U$(:!'K!w!\G!74$,:! 15!
%'J5)$15!&1@!:$@4&,J:3!=4,4!E,'&$&(7!$A4hJ$)4!)'!:JEE,4::!
)34! 452,'$23%45)! 'K! =4:)4,5! gJ51E4,.! L'=4U4,*! :3$,E!
A42(154:! 15! K1,4! K,4hJ4527! 15!%'J5)$15!&1@! :$@4&,J:3!=4,4!
,4E',)4A!&4@15515@!15!)34!($)4!HMGG:*!,4:J()15@!15!152,4$:4A!
'EE',)J51)14:! K',! =4:)4,5! gJ51E4,! 4:)$&(1:3%45)! 15! )34:4!
E($5)! 2'%%J51)14:! a;1((4,! $5A! ')34,:! FGG\b.! R3J:*!
%'J5)$15!&1@!:$@4&,J:3!%$7!&4!31@3(7!:J:24E)1&(4!)'!KJ)J,4!
452,'$23%45)!'K!=4:)4,5!gJ51E4,!aC'35:'5!$5A!;1((4,!FGGdb*!
4:E421$((7!15!'J,!:)JA7!$,4$.!!
!
jJ,! K15A15@!'K!A42,4$:15@!2$5'E7!2'U4,!'K! :$@4&,J:3!=1)3!
152,4$:15@! 2$5'E7! 2'U4,! 'K! gJ51E4,! 2',,'&',$)4:! ,4:J():! 'K!
E,4U1'J:!:)JA14:!a>($2?&J,5!$5A!RJ4((4,!HPNG/!>J5)15@!$5A!
')34,:! HPPP/! ;1((4,! $5A! ')34,:! FGG\/! R$J:23! $5A! RJ4((4,!
HPPGb*! $()3'J@3! )31:! ,4($)1'5:31E! 1:! 5')! J51U4,:$(! aK',!
4`$%E(4*! :44! 84A547! $5A! ')34,:! HPPP/! 05$EE! $5A! 6'J(Ç!
HPPMb.! D:! gJ51E4,! 2,'=5! 2'U4,! 152,4$:4:*! J5A4,:)',7!
2'%E':1)1'5! 23$5@4:*!=1)3! A42,4$:15@! J5A4,:)',7! A1U4,:1)7!
$5A! 4U45)J$(! ('::! 'K! )34! :3,J&! 2'%E'545)! a>J5)15@! $5A!
')34,:! HPPP/! 84A547! $5A! ')34,:! HPPP/! ;1((4,! $5A! ')34,:!
HPPP$b.!63$,E!152,4$:4:!15!:3,J&!2$5'E7!2'U4,!$(:'!$,4!:445!
K'(('=15@!,4%'U$(!'K!gJ51E4,!a;1((4,!$5A!')34,:!FGG\b.!
!
R34! J&1hJ1)7! 'K! gJ51E4,! 15! 'J,! :$%E(15@! E('):! =$:! 5')!
4`E42)4A/! H\F! aM\! E4,245)b! 'K! 'J,! E('):! =4,4! %$EE4A! $:!
:$@4&,J:3OA'%15$)4A! 42'('@12$(! :7:)4%:! &7! -DSl9V<T.!
n4)! 15! \[! a[\! E4,245)b! 'K! )34:4! E('):*! 2$5'E7! 2'U4,! 'K!
gJ51E4,! 4`244A4A! HG! E4,245)*! )34! )3,4:3'(A! K',! %$EE15@!
gJ51E4,! =''A($5A:.! R34:4! ,4:J():*! $('5@! =1)3! ')34,!
4`E(',$)1'5:!'K!($5A!2'U4,!$:!%$EE4A!&7!-DSl9V<T!TWR!
15! 245),$(!j,4@'5*! :),'5@(7! :J@@4:)! )3$)!=4:)4,5! gJ51E4,! 1:!
J5A4,O,4E,4:45)4A! $5A! :$@4&,J:3! 2'%%J51)14:! 'U4,O
,4E,4:45)4A! &7! -DSl9V<T! aA$)$! '5! K1(4! =1)3! )34! BS#!
<4:4$,23!6)$)1'5*!-$!8,$5A4!9',4:),7! $5A!<$5@4!6214524:!
-$&',$)',7*!-$!8,$5A4*!j<b.!
!
;':)! gJ51E4,! 15! j,4@'5! '22J,:! '5! E,1U$)4! ($5A:! a84A547!
$5A! ')34,:! HPPPb*! )3J:! %$5$@4%45)! 'K! )31:! ,4:'J,24! &7!
EJ&(12! $@45214:! %J:)! &4! 2(':4(7! 2'',A15$)4A! $%'5@! $((!
:)$?43'(A4,:! )'! 45:J,4! )3$)! 2'%E,4345:1U4! ),4$)%45)!
:),$)4@14:! $,4! :J224::KJ(! aDQJ%$! $5A! ')34,:! FGG\b.!
;$5$@4%45)! $2)1'5:! K',! =4:)4,5! gJ51E4,! :3'J(A! &4!
E,424A4A!&7! )34!:4))15@!'K!E,421:4!@'$(:!$5A!'&g42)1U4:! K',!
)34! %$5$@4%45)! E,'@,$%*! :J23! $:! A4:2,1&15@! )34! A4:1,4A!
42'('@12$(!2'5A1)1'5:!a;1((4,!$5A!')34,:!FGGNb.!j)34,!:)4E:!
152(JA4"! aHb! 1A45)1K715@! )34! 42'('@12$(! :1)4! aK',! 4`$%E(4*!
:'1(:*! E')45)1$(! 5$)J,$(! U4@4)$)1'5b*! aFb! $::4::15@! 2J,,45)!
2'5A1)1'5:! '5! )34! :1)4*! a[b! 2'5:1A4,15@! )34! ($5A:2$E4! 15!
=3123!%$5$@4%45)!1:!E($554A*!$5A!acb!:4(42)15@!$EE,'E,1$)4!
),4$)%45):*! :J23! $:! E,4:2,1&4A! K1,4! ',!%423$512$(! ,4%'U$(!
a;1((4,!$5A!')34,:!FGGNb.!
!
V5! :J%%$,7*! )34! A45:1)14:! $5A! :1Q4! A1:),1&J)1'5! 'K! gJ51E4,!
),44:! )3$)! =4! '&:4,U4A! E':4! :J&:)$5)1$(! ,1:?! )'! :$@4&,J:3!
2'%%J51)14:!15!245),$(!j,4@'5.!YJ4:)1'5:!,4%$15!$&'J)!)34!
4`)45)! 'K! :$@4&,J:3! )3$)! 3$:! &445! 15U$A4A! ,4245)(7! &7!
=4:)4,5! gJ51E4,! U4,:J:! 2'%%J51)14:! )3$)! 31:)',12$((7!
:JEE',)4A! =''A($5A:.! L'=4U4,*! 'J,! K15A15@:! :J@@4:)! )3$)!
=1)315! :$@4&,J:3! 2'%%J51)14:! 'K! )34! C'35! l$7! E,'U1524*!
15)45:1U4! %$5$@4%45)! )3,'J@3! ,4%'U$(! 'K! 452,'$2315@!
=4:)4,5!gJ51E4,!%$7!&4!E,JA45)*!=31(4!,4)$1515@!'(AO@,'=)3!
gJ51E4,!:)$5A:.!
!
.)2AQMVPTJSPAN!!
!
R31:! =',?! =$:! :JEE',)4A! &7! KJ5A15@! K,'%! )34! #4:)4,5!
#1(A($5A! T5U1,'5%45)$(! R3,4$)! D::4::%45)! +45)4,!
a##TRD+b*!BS#!<4:4$,23!6)$)1'5*!Z6lD!9',4:)!64,U124.!
DAA1)1'5$(! KJ5A15@! $5A! 15O?15A! :JEE',)! =4,4! E,'U1A4A! &7!
)34! Z6lD! 9',4:)! 64,U124*! B$21K12! S',)3=4:)! <4:4$,23!
6)$)1'5! $5A! S$)1'5$(! 9',4:)! 67:)4%*! #$:315@)'5! jKK124.!
#4! $,4! 4:E421$((7! @,$)4KJ(! )'! C4,,7! >4$))7! $5A! +3$,(4:!
a^R4,,7_b!63$=!'K!##TRD+! K',! )341,! 2'5)15J4A! :JEE',)*!
$5A! CJA7! L$1@(4,! K',! ('@1:)12$(! 34(E! )3,'J@3'J)! )34! K14(A!
:4$:'5.!C'35!6=$5:'5*!'5!A4)$1(!K,'%!)34!9',4:)!64,U124!)'!
)34! >-;! B,154U1((4! l1:),12)! jKK124*! =$:! 15:),J%45)$(! 15!
2008 Shrublands Proceedings 97 NREI XVI
109
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!4:)$&(1:315@! 151)1$(! 2'5)$2):! K',! J:! =1)3! ?47! E4,:'554(!
)3,'J@3'J)!)34!E,'U1524.!jJ,!K14(A!2,4=:!&454K1)4A!K,'%!)34!
@J1A$524!$5A!:JEE',)!'K!TA!L',5!$5A!<$5A7!L15)'5!a>-;!
B,154U1((4!l1:),12)b.!C4KK!<':4!a>-;!>J,5:!l1:),12)b!34(E4A!
=1)3! ('@1:)12:! 15! )3$)! E',)1'5! 'K! 'J,! :)JA7! $,4$.!#4! )3$5?!
<12?!;1((4,!K',!:E45A15@!)1%4!15!)34!K14(A!)'!34(E!'J,!2,4=:!
=1)3!1A45)1K12$)1'5!'K!gJ51E4,!E3$:4:.!jJ,!K14(A!2,4=!(4$A4,*!
045)!+'4*!$5A!)4235121$5:!l$5!>$,,4))!$5A!+3,1:!;'5@4'5*!
=',?4A! A1(1@45)(7! )'! 2'((42)! A$)$! $2,'::! 245),$(! j,4@'5.!
C4551K4,! >'7A! 2,4$)4A! %$E:*! $5$(7Q4A! A$)$*! $5A! E,'U1A4A!
$((O$,'J5A! :JEE',)! '5! )34! E,'g42).!>,1A@4))!S$7(',! $::1:)4A!
=1)3! K14(A! :$%E(15@! ('@1:)12:! $5A!8V6! $5$(7:1:.!D::1:)$524!
=1)3! :$%E(15@!A4:1@5! $5A!')34,! $:E42):! 'K! )34!E,'g42)!=$:!
E,'U1A4A!&7!'J,!2'(($&',$)',:!>,7$5!T5A,4::!$5A!+$)34,154!
B$,?:.! 045! >,4=4,*! ;$,?! 9152'*! $5A! l451:4! -$4:! 'K! )34!
<4%')4!645:15@!DEE(12$)1'5:!+45)4,!a6$()!-$?4!+1)7*!Z)$3b!
34(E4A! =1)3! A4:1@515@! 'J,! :),$)$! K',! E'15)! $(('2$)1'5*!
'&)$1515@! $4,1$(! E3')'@,$E37! 15! )34! E,'U1524*! $5A!
2'5AJ2)15@!2,'::=$(?:!'K!($5AO2'U4,!%$E:.!
HP9PHPA)P!(
D5A4,:'5*!T.#.*!>',%$5*!;.;.*!0,J4@4,*!#.+.!HPPM.!T2'('@12$(!!
!!E,'U1524:!'K!j,4@'5"!$!),4$)1:4!'5!)34!&$:12!42'('@12$(!@4'@,$E37!'K!)34!
!!:)$)4.!+',U$((1:*!j<"!j,4@'5!6)$)4!Z51U4,:1)7*!j,4@'5!D@,12J()J,$(!!
!!T`E4,1%45)!6)$)1'5.!H[P!E.!
DQJ%$*!l.-.*!L1:4,')4*!>.D.*!lJ53$%*!B.D.!FGG\.!R34!=4:)4,5!gJ51E4,!!
!!,4:'J,24!'K!4$:)4,5!j,4@'5*!HPPP.!<4:'J,.!>J((.!BS#O<>OFcP.!B',)($5A*!!
!!j<"!Z6lD*!9',4:)!64,U124*!B$21K12!S',)3=4:)!<4:4$,23!6)$)1'5.!HM!E.!
>$)4:*!C.l.*!;1((4,*!<.9.*!6U4g2$,*!R.C.!FGGG.!Z5A4,:)',7!U4@4)$)1'5!!
!!,4:E'5:4!K'(('=15@!2J))15@!'K!=4:)4,5!gJ51E4,.!C'J,5$(!'K!<$5@4!!
!!;$5$@4%45).!\["!HHPIHFd.!
>4(:?7*!D.C.!HPPd.!W14=E'15)"!=4:)4,5!gJ51E4,!4`E$5:1'5"!1:!1)!$!)3,4$)!)'!!
!!$,1A!5',)3=4:)4,5!42':7:)4%:r!C'J,5$(!'K!<$5@4!;$5$@4%45).!cP"!\[I\P.!
>4)$52'J,)*!C.-.!HPMN.!B$(4'42'('@7!'K!E157'5IgJ51E4,!=''A($5A:"!!
!!:J%%$,7.!V("!TU4,4))*!<.-.*!2'%E.!B,'244A15@:"!E157'5IgJ51E4,!!
!!2'5K4,4524.!845.!R423.!<4E.!VSROFH\.!j@A45.!ZR"!Z6lD*!9',4:)!!
!!64,U124*!V5)4,%'J5)$15!<4:4$,23!6)$)1'5"!HFPIH[P.!
>($2?&J,5*!#.L.*!RJ4((4,*!B.R.!HPNG.!B157'5!$5A!gJ51E4,!15U$:1'5!15!&($2?!!
!!:$@4&,J:3!2'%%J51)14:!15!4$:)O245),$(!S4U$A$.!T2'('@7.!\H"!McHOMcM.!
>,'=5*!C.0.*!6%1)3*!C.0.*!4A:.!FGGG.!#1(A($5A!K1,4!15!42':7:)4%:"!4KK42):!'K!!
!!K1,4!'5!K(',$.!845.!R423.!<4E.!<;<6OcF*!U'(.!F.!9',)!+'((15:*!+j"!Z6lD*!!
!!9',4:)!64,U124*!<'2?7!;'J5)$15!<4:4$,23!6)$)1'5.!F\N!E.!
>J5)15@*!6.+.*!015@4,7*!C.-.*!L4%:),'%*!;.D.!|$5A!')34,:}.!FGGF.!D()4,4A!!
!!,$5@4($5A!42':7:)4%:!15!)34!15)4,1',!+'(J%&1$!>$:15.!845.!R423.!<4E.!!
!!BS#O\\[.!B',)($5A.!j<"!B$21K12!S',)3=4:)!<4:4$,23!6)$)1'5.!NH!E.!
>J5)15@*!6.+.*!015@4,7*!C.-.*!6),$5A*!T.!HPPP.!TKK42):!'K!:J224::1'5!'5!!
!!:E4214:!,12354::!'K!)34!=4:)4,5!gJ51E4,!=''A($5Af:$@4&,J:3!:)4EE4!!
!!%':$12.!L("!;'5:45*!6.>.*!6)4U45:*!<.*!2'%E:.!B,'244A15@:"!42'('@7!$5A!!
!!%$5$@4%45)!'K!E157'5OgJ51E4,!2'%%J51)14:!=1)315!)34!15)4,1',!=4:).!!
!!B,'244A15@:!<;<6OBOP.!9',)!+'((15:*!+j"!Z6lD*!9',4:)!64,U124*!<'2?7!
!!;'J5)$15!<4:4$,23!6)$)1'5"!NdOMH.!
+$%E&4((*!6.*!DQJ%$*!l.*!#474,%$55*!l.!FGG[.!9',4:):!'K!4$:)4,5!!
!!j,4@'5"!$5!'U4,U14=.!845.!R423.!<4E.!BS#O\NM.!B',)($5A*!j<"!Z6lD*!
!!9',4:)!64,U124*!B$21K12!S',)3=4:)!<4:4$,23!6)$)1'5.![H!E.!
+3$%&4,:*!C.+.!FGGH.!F-($*+25(5?"4&&'!4:)$&(1:3%45)!15!$5!4`E$5A15@!!
!!E1Ñ'5OgJ51E4,!=''A($5A"!45U1,'5%45)$(!2'5A1)1'5:*!K$21(1)$)1'5*!$5A!!
!!15)4,$2)15@!K$2)',:.!C'J,5$(!'K!W4@4)$)1'5!6214524.!HF"!FNIcG.!
+3$%&4,:*!C.+.*!;2D,)3J,*!T.l.*!;'5:'5*!6.>.!|$5A!')34,:}.!FGG\.!!
!!6$@4&,J:3!:)4EE4!$5A!E157'5OgJ51E4,!42':7:)4%:"!4KK42):!'K!23$5@15@!K1,4!!
!!,4@1%4:*!152,4$:4A!KJ4(!('$A:*!$5A!15U$:1U4!:E4214:.!B,'g42)!ÖGGOHOHOG[!!
!!C'15)!91,4!6214524:!<4E',).!9',)!+'((15:*!+j"!Z6lD*!9',4:)!64,U124*!!
!!<'2?7!;'J5)$15!<4:4$,23!6)$)1'5.!dd!E.!
+3$%&4,:*!C.+.*!623JEE*!T.#.*!W$5A4,!#$((*!6.>.!HPPP.!644A!A1:E4,:$(!!
!!$5A!:44A(15@!4:)$&(1:3%45)!'K!E1Ñ'5!$5A!gJ51E4,!:E4214:!=1)315!)34!E1Ñ'5O!
!!gJ51E4,!=''A($5A.!L("!;'5:45*!6.>.*!6)4U45:*!<.*!2'%E:.!B,'244A15@:"!!
!!42'('@7!$5A!%$5$@4%45)!'K!E157'5OgJ51E4,!2'%%J51)14:!=1)315!)34!!
!!15)4,1',!=4:).!B,'244A15@:!<;<6OBOP.!9',)!+'((15:*!+j"!Z6lD*!9',4:)!!
!!64,U124*!<'2?7!;'J5)$15!<4:4$,23!6)$)1'5"!FPO[c.!
+($,?*!C.6.*!9$:)14*!+.*!LJ,))*!8.!|$5A!')34,:}.!HPPM.!<41A]:!E$,$A'`!'K!,$E1A!!
!!E($5)!%1@,$)1'5.!>1'6214524.!cM"!H[IFc.!
+'%4,*!B.*!9$&4,O-$5@45A'45*!l.*!TU$5:*!<.!|$5A!')34,:}.!FGG[.!!
!!?????????????????????????????????????????????????????????????????????????!
!!)4,,4:),1$(!:7:)4%:.!D,(15@)'5*!W$."!S$)J,464,U4.!N\!E.!
+'554((7*!C.#.*!0512?*!6.R.*!623,'4A4,*!;.D.*!6)1U4,*!6.C.!FGGc.!!
!!+'5:4,U$)1'5!$::4::%45)!'K!@,4$)4,!:$@4O@,'J:4!$5A!:$@4&,J:3!3$&1)$):.!!
!!+3474554*!#n"!#4:)4,5!D::'21$)1'5!'K!91:3!$5A!#1(A(1K4!D@45214:.!!
!!|5')!E$@4A}.!
+'EE4A@4*!>.<.*!T5@(4*!l.;.*!;$:)4,:*!<.T.*!8,4@',7*!;.6.!FGGc.!!
!!B,4A12)15@!gJ51E4,!452,'$23%45)!$5A!+<B!4KK42):!'5!$U1$5!2'%%J51)7!!
!!A75$%12:!15!:'J)34,5!%1`4AO@,$::!E,$1,14*!Z6D.!>1'('@12$(!+'5:4,U$)1'5.!!
!!HH\"!c[HIccH.!
l'&?15*!l.6.*!6$JA4,*!C.l.!FGGc.!63,J&:)4EE4!($5A:2$E4:!15!g4'E$,A7"!!
!!A1:),1&J)1'5:*!$&J5A$524:*!$5A!)34!J524,)$15!KJ)J,4!'K!&1,A:!$5A!:%$((!!
!!%$%%$(:!15!)34!15)4,%'J5)$15!=4:).!>45A*!j<"!L1@3!l4:4,)!T2'('@12$(!!
!!<4:4$,23!V5:)1)J)4.!HPP!E.!
94,@J:'5*!6.D.!FGGH.!+(1%$)12!U$,1$&1(1)7!15!4$:)4,5!j,4@'5!$5A!!
!!#$:315@)'5.!S',)3=4:)!6214524.!N\a6E421$(!V::J4b"!dFIdP.!
9,$5?(15*!C.9.*!l7,54::*!+.R.!HPN[.!S$)J,$(!U4@4)$)1'5!'K!j,4@'5!$5A!!
!!#$:315@)'5.!845.!R423.!<4E.!BS#OM.!B',)($5A*!j<"!Z6lD*!9',4:)!!
!!64,U124*!B$21K12!S',)3=4:)!9',4:)!$5A!<$5@4!T`E4,1%45)!6)$)1'5.!cHN!E.!
8$:23'!-$5A1:*!D.;.*!>$1(47*!C.l.!FGGd.!B,4A12)15@!$@4!'K!E157'5!$5A!!
!!gJ51E4,!),44:!J:15@!$(('%4),12!,4($)1'5:31E:.!#4:)4,5!C'J,5$(!'K!DEE(14A!!
!!9',4:),7.!FH"!FG[IFGd.!
84A547*!l.<.*!DQJ%$*!l.-.*!>'(:15@4,*!+.-.*!;20$7*!S.!HPPP.!#4:)4,5!!
!!gJ51E4,!15!4$:)4,5!j,4@'5.!845.!R423.!<4E.!BS#Ocdc.!B',)($5A*!j<"!!
!!Z6lD*!9',4:)!64,U124*!B$21K12!S',)3=4:)!<4:4$,23!6)$)1'5.!\[!E.!
83'(Q*!L.-.!HPMG.!6),J2)J,4!$5A!E,'AJ2)1U1)7!'K!@$(-?/#$*+5<<-)/(0'&-*!15!!
!!245),$(!j,4@'5!Z6D*!D%4,12$5!;1A($5A!S$)J,$(1:).!HG["!F\HIFdH.!
L4,,12?*!C.T.*!W$5!44*!C.#.*!L$U:)$A*!0.;.!|$5A!')34,:}.!FGG\.!!
!!;'51)',15@!%$5J$(!K',!@,$::($5A*!:3,J&($5A*!$5A!:$U$55$!42':7:)4%:.!!
!!RJ2:'5*!D"!Z51U4,:1)7!'K!D,1Q'5$!B,4::.!F[d!E.!
LJ&&$,A*!0.D.*!6231%4(*!l.6.*!D,234,*!6.*!jg1%$*!l.6.*!B$,)'5*!#.!FGG[.!!
!!8,$::($5A!)'!=''A($5A!),$5:1)1'5:"!15)4@,$)15@!23$5@4:!15!($5A:2$E4!!
!!:),J2)J,4!$5A!&1'@4'234%1:),7.!T2'('@12$(!DEE(12$)1'5:.!H["!PHHOPFd.!
LJ`%$5*!R.T.*!#1(2'`*!>.B.*!>,4:34$,:*!l.l.!|$5A!')34,:}.!FGG\.!!
!!T2'37A,'('@12$(!1%E(12$)1'5:!'K!=''A7!E($5)!452,'$23%45).!T2'('@7!Md"!
!![GMI[HP.!
C'35:45*!R.S.!HPdF.!j54O:44A!gJ51E4,!15U$:1'5!'K!5',)34,5!D,1Q'5$!!
!!@,$::($5A:.!T2'('@12$(!;'5'@,$E3:.![F"!HMNIFGN.!
C'35:'5*!l.l.*!;1((4,*!<.9.!FGGd.!6),J2)J,4!$5A!A4U4('E%45)!'K!4`E$5A15@!!
!!=4:)4,5!gJ51E4,!=''A($5A:!$:!15K(J4524A!&7!)='!)'E'@,$E312!U$,1$&(4:.!!
!!9',4:)!T2'('@7!;$5$@4%45).!FPP"!NOH\.!
C'35:'5*!l.l.*!;1((4,*!<.9.!FGGM.!V5)4,%'J5)$15!E,4:4))(4%45)!gJ51E4,"!!
!!A1:),1&J)1'5*!$&J5A$524*!$5A!15K(J4524!'5!E':):4))(4%45)!4`E$5:1'5.!!
!!C'J,5$(!'K!<$5@4!;$5$@4%45).!dH"MFOPF.!
05$EE*!B.D.*!6'J(Ç*!B.R.!HPPM.!<4245)!@$(-?/#+5<<-)/(0'&-*+a=4:)4,5!!
!!gJ51E4,b!4`E$5:1'5!'5!$!E,')42)4A!:1)4!15!245),$(!j,4@'5.!8('&$(!+3$5@4!!
!!>1'('@7.!c"![cNO[\N.!
05$EE*!B.D.*!6'J(Ç*!B.R.*!8,1::15'O;$74,*!L.l.!FGGH.!l4)42)15@!,4@1'5$(!!
!!4KK42):!'K!152,4$:4A!$)%':E34,12!+jF!'5!@,'=)3!,$)4:!'K!=4:)4,5!gJ51E4,.!!
!!8('&$(!+3$5@4!>1'('@7.!N"!PG[OPHN.!
0512?*!6.R.!HPPP.!<4hJ14%!K',!$!:$@4&,J:3!42':7:)4%r!S',)3=4:)!6214524!!
!!N["!\[I\N.!
0512?*!6.R.*!l'&?15*!l.6.*!<')45&4,,7*!C.R.!|$5A!')34,:}.!FGG[.!R44)4,15@!!
!!'5!)34!4A@4!',!)''!($)4r!+'5:4,U$)1'5!$5A!,4:4$,23!1::J4:!K',!$U1K$J5$!'K!!
!!:$@4&,J:3!3$&1)$):.!+'5A',.!HG\"!dHHId[c.!
;1((4,*!<.*!6U4g2$,*!R.*!<':4*!C.!HPPP$.!+'5U4,:1'5!'K!:3,J&!:)4EE4!)'!!
!!gJ51E4,!=''A($5A.!L("!;'5:45*!6.>.*!6)4U45:*!<.*!2'%E:.!B,'244A15@:"!!
!!42'('@7!$5A!%$5$@4%45)!'K!E157'5OgJ51E4,!2'%%J51)14:!=1)315!)34!!
!!15)4,1',!=4:).!B,'244A15@:!<;<6OBOP.!9',)!+'((15:*!+j"!Z6lD*!9',4:)!!
!!64,U124*!<'2?7!;'J5)$15!<4:4$,23!6)$)1'5"![M\I[PG.!
;1((4,*!<.*!6U4g2$,*!R.*!<':4*!C.!FGGG.!V%E$2):!'K!=4:)4,5!gJ51E4,!'5!E($5)!!
!!2'%%J51)7!2'%E':1)1'5!$5A!:),J2)J,4.!C'J,5$(!'K!<$5@4!;$5$@4%45).!!
!!\["!\NcI\M\.!
;1((4,*!<.*!R$J:23*!<.*!#$123(4,*!#.!HPPP&.!j(AO@,'=)3!gJ51E4,!$5A!!
!!E157'5!=''A($5A:.!L("!;'5:45*!6.>.*!6)4U45:*!<.*!2'%E:.!B,'244A15@:"!!
!!42'('@7!$5A!%$5$@4%45)!'K!E157'5OgJ51E4,!2'%%J51)14:!=1)315!)34!!
!!15)4,1',!=4:).!B,'244A15@:!<;<6OBOP.!9',)!+'((15:*!+j"!Z6lD*!9',4:)!!
!!64,U124*!<'2?7!;'J5)$15!<4:4$,23!6)$)1'5"![N\I[Mc.!
!
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!;1((4,*!<.9.*!>$)4:*!C.l.*!6U4g2$,*!R.C.!|$5A!')34,:}.!FGG\.!>1'('@7*!42'('@7*!!
!!$5A!%$5$@4%45)!'K!=4:)4,5!gJ51E4,.!R423.!>J((.!H\F.!+',U$((1:*!j<"!!
!!j,4@'5!6)$)4!Z51U4,:1)7*!D@,12J()J,$(!T`E4,1%45)!6)$)1'5.!NN!E.!
;1((4,*!<.9.*!>$)4:*!C.l.*!6U4g2$,*!R.C.!|$5A!')34,:}.!FGGN.!#4:)4,5!gJ51E4,!!
!!K14(A!@J1A4"!$:?15@!)34!,1@3)!hJ4:)1'5:!)'!:4(42)!$EE,'E,1$)4!%$5$@4%45)!!
!!$2)1'5:.!Z6lV*!84'('@12$(!6J,U47*!<4:)'5*!WD.!+1,2J($,!H[FH.!dH!E.!
;1((4,*!<.9.*!TAA(4%$5*!-.-.!FGGG.!6E$)1$(!$5A!)4%E',$(!23$5@4:!'K!:$@4O!
!!@,'J:4!3$&1)$)!15!)34!:$@4&,J:3!&1'%4.!R423.!>J((.!H\H.!+',U$((1:*!j<"!
j,4@'5!6)$)4!Z51U4,:1)7*!D@,12J()J,$(!T`E4,1%45)!
!!6)$)1'5.![\!E.!
;1((4,*!<.9.*!<':4*!C.D.!HPP\.!L1:)',12!4`E$5:1'5!'K!@$(-?/#$*++
++5<<-)/(0'&-*!a=4:)4,5!gJ51E4,b!15!:'J)34$:)4,5!j,4@'5.!8,4$)!
!!>$:15!S$)J,$(1:).!\\"![NIc\.!
;1((4,*!<.9.*!R$J:23*!<.C.!FGGH.!R34!,'(4!'K!K1,4!15!E157'5!$5A!
!!gJ51E4,!=''A($5A:"!$!A4:2,1E)1U4!$5$(7:1:.!L("!8$((47*!0.T.;.*!!
!!#1(:'5*!R.B.*!4A:.!B,'244A15@:!'K!)34!15U$:1U4!:E4214:!=',?:3'E"!
!!)34!,'(4!'K!K1,4!15!)34!2'5),'(!$5A!:E,4$A!'K!15U$:1U4!:E4214:.!R$((!!
!!R1%&4,:!<4:4$,23!6)$)1'5!;1:2.!BJ&.!HH.!R$(($3$::44*!9-"!R$((!!
!!R1%&4,:!<4:4$,23!6)$)1'5"!H\I[G.!
;1((4,*!<.9.*!R$J:23*!<.C.*!;2D,)3J,*!T.l.!|$5A!')34,:}.!FGGM.!D@4!!
!!:),J2)J,4!$5A!4`E$5:1'5!'K!E1Ñ'5OgJ51E4,!=''A($5A:"!$!,4@1'5$(!!
!!E4,:E42)1U4!15!)34!V5)4,%'J5)$15!#4:).!<4:4$,23!B$E4,!<4E',)!!
!!<;<6O<BOdP.!9',)!+'((15:*!+j"!Z6lD*!9',4:)!64,U124*!<'2?7!
!!;'J5)$15!<4:4$,23!6)$)1'5.!H\!E.!
;1((4,*!<.9.*!#1@$5A*!B.T.!HPPc.!L'('2454!23$5@4:!15!:4%1O$,1A!!
!!E157'5OgJ51E4,!=''A($5A:"!,4:E'5:4!)'!2(1%$)4*!K1,4*!$5A!3J%$5!!
!!$2)1U1)14:!15!)34!Z.6.!8,4$)!>$:15.!>1'6214524!cc"!cd\OcNc.!!
;'2?*!+.C.!HPPd.!+(1%$)12!2'5),'(:!$5A!:E$)1$(!U$,1$)1'5:!'K!!
!!E,421E1)$)1'5!15!)34!=4:)4,5!Z51)4A!6)$)4:.!C'J,5$(!'K!+(1%$)4.!P"!!
!!HHHHIHHF\.!
S4(:'5*!l.<.*!9$1,231(A*!C.D.*!SJ55OL$)K14(A*!+.<.!HPPP.!B'(1)12$(!!
!!@J1A4(154:!K',!%$5$@4%45)!$5A!,4:)',$)1'5!'K!E157'5!$5A!gJ51E4,!!
!!=''A($5A:.!L("!;'5:45*!6.>.*!6)4U45:*!<.*!2'%E:.!B,'244A15@:"!!
!!42'('@7!$5A!%$5$@4%45)!'K!E157'5OgJ51E4,!2'%%J51)14:!=1)315!!
!!)34!15)4,1',!=4:).!B,'244A15@:!<;<6OBOP.!9',)!+'((15:*!+j"!
!!Z6lD*!9',4:)!64,U124*!<'2?7!;'J5)$15!<4:4$,23!6)$)1'5"!!
!![NHO[Nc.!
B$U($2?7*!l.+.*!C,.*!D5A4,:'5*!6.L.!FGGH.!L$&1)$)!E,4K4,4524:!'K!!
!!E157'5OgJ51E4,!:E421$(1:):!54$,!)34!(1%1)!'K!)341,!@4'@,$E312!,$5@4.!!
!!+'5A',.!HG["![FFI[[H.!
B14E4,*!<.l.*!R$5$?$*!C.*!L$,E*!D.!C.!|$5A!')34,:}.!FGGF.!CJ51E4,!!
!!$5A!E1Ñ'5OgJ51E4,!=''A($5A:!15!)34!=4:)"!2$5!)34!:7:)4%!:JEE',)!!
!!&1'%$::!,4%'U$(!K',!454,@7!E,'AJ2)1'5r!+$(A=4((*!Vl"!B'(127!!
!!D5$(7:1:!+45)4,!K',!#4:)4,5!BJ&(12!-$5A:*!Z51U*!'K!VA$3'.![[!E.!
<415?45:%474,*!l.B.*!;1((4,*!<.9.*!D5)3'57*!<.8.!|$5A!')34,:}.!FGGM.!!
!!#15)4,!$5A!4$,(7!:E,15@!&1,A!2'%%J51)14:!15!@,$::($5A:*!:3,J&:)4EE4*!$5A!!
!!gJ51E4,!=''A($5A:!15!245),$(!j,4@'5.!#4:)4,5!S',)3!D%4,12$5!S$)J,$(1:).!!
!!dM"!F\I[\.!
<'((15:*!;.8.*!9,$%4*!+.0.*!)423.!4A:.!FGGd.!R34!-DSl9V<T!B,')')7E4!!
!!B,'g42)"!5$)1'5$((7!2'5:1:)45)!$5A!('2$((7!,4(4U$5)!@4':E$)1$(!A$)$!K',!!
!!=1(A($5A!K1,4!%$5$@4%45).!845.!R423.!<4E.!<;<6OHN\.!9',)!+'((15:*!!
!!+j"!Z6lD*!9',4:)!64,U124*!<'2?7!;'J5)$15!<4:4$,23!6)$)1'5.!cHd!E.!
<'=($5A*!;.;.*!6J,15@*!-.L.*!#1:A'%*!;.C.!|$5A!')34,:}.!FGG\.!L$&1)$):!!
!!K',!U4,)4&,$)4!:E4214:!'K!2'5:4,U$)1'5!2'524,5.!L("!#1:A'%*!;.C.*!!
!!<'=($5A*!;.;.*!$5A!6J,15@*!-.L.*!4A:.!L$&1)$)!)3,4$):!15!)34!:$@4&,J:3!!
!!42':7:)4%"!%4)3'A:!'K!,4@1'5$(!$::4::%45)!$5A!$EE(12$)1'5:!15!)34!8,4$)!!
!!>$:15.!-$=,4524*!06"!D((1$524!+'%%J512$)1'5:!8,'JE"!Hd[IFGc.!
<J%&(4*!;.D.*!8'&41((4*!C.T.!HPP\.!#1(A(1K4!$::'21$)1'5:!15!<'2?7!!
!!;'J5)$15!gJ51E4,!15!)34!5',)34,5!8,4$)!B($15:*!6'J)3!l$?')$.!L("!63$=*!!
!!l.#.*!D(A'5*!T.9.*!-'6$E1'!+.*!4A:.!l4:1,4A!KJ)J,4!2'5A1)1'5:!K',!E1Ñ'5O!
!!gJ51E4,!42':7:)4%:.!845.!R423.!<4E.!<;OF\M.!9',)!+'((15:*!+j"!9',4:)!
!!64,U124*!<'2?7!;'J5)$15!9',4:)!$5A!<$5@4!T`E4,1%45)!6)$)1'5"!MGIPG.!
623$4K4,*!<.C.*!R3$74,*!l.C.*!>J,)'5*!R.6.!FGG[.!9',)7O'54!74$,:!'K!!!
!!U4@4)$)1'5!23$5@4!'5!E4,%$545)!),$5:42):!15!5',)34$:)4,5!+$(1K',51$"!!
!!1%E(12$)1'5:!K',!=1(A(1K4.!+$(1K',51$!91:3!$5A!8$%4.!MP"\!\INH.!
623JEE*!T.#.*!+3$%&4,:*!C.+.*!W$5A4,!#$((*!6.>.!|$5A!')34,:}.!HPPP.!!
!!B1Ñ'5!$5A!gJ51E4,!:44A!A1:E4,:$(!$5A!:44A(15@!,42,J1)%45)!$)!=''A($5A!!
!!42')'54:.!L("!;2D,)3J,*!T.l.*!j:)(4,*!#.0.*!#$%&'()*!+.-.*!2'%E:.!!
!!B,'244A15@:"!:3,J&($5A!42')'54:.!B,'244A15@:!<;<6OBOHH.!9',)!+'((15:*!!
!!+j"!Z6lD*!9',4:)!64,U124*!<'2?7!;'J5)$15!<4:4$,23!6)$)1'5"!ddING.!
6'J(Ç*!B.R.*!05$EE*!B.D.!HPPP.!#4:)4,5!gJ51E4,!4`E$5:1'5!'5!$Ag$245)!!
!!A1:)J,&4A!54$,O,4(12)!:1)4:.!C'J,5$(!'K!<$5@4!;$5$@4%45).!\F"!\F\O\[[.!
6'J(Ç*!B.R.*!05$EE*!B.D.*!8,1::15'O;$74,*!L.l.!FGG[.!+'%E$,$)1U4!,$)4:!!
!!'K!=4:)4,5!gJ51E4,!$KK',4:)$)1'5!15!:'J)3O245),$(!j,4@'5!$5A!)34!,'(4!'K!!
!!$5)3,'E'@4512!A1:)J,&$524.!R34!B,'K4::1'5$(!84'@,$E34,.!\\"!c[O\\.!
6J,15@*!-.L.*!#1:A'%*!;.C.*!R$J:23*!<.C.!|$5A!')34,:}.!FGG\.!;'A4(15@!!
!!)3,4$):!)'!:$@4&,J:3!$5A!')34,!:3,J&($5A!2'%%J51)14:.!L("!#1:A'%*!;.C.*!!
!!<'=($5A*!;.;.*!$5A!6J,15@*!-.L.*!4A:.!L$&1)$)!)3,4$):!15!)34!:$@4&,J:3!!
!!42':7:)4%"!%4)3'A:!'K!,4@1'5$(!$::4::%45)!$5A!$EE(12$)1'5:!15!)34!8,4$)!!
!!>$:15.!-$=,4524*!06"!D((1$524!+'%%J512$)1'5:!8,'JE"!HHcIHcP.!
R$J:23*!<.C.!HPPP.!L1:)',12!E157'5!$5A!gJ51E4,!=''A($5A!A4U4('E%45).!L("!!
!!;'5:45*!6.>.*!6)4U45:*!<.*!2'%E:.!B,'244A15@:"!42'('@7!$5A!!
!!%$5$@4%45)!'K!E157'5OgJ51E4,!2'%%J51)14:!=1)315!)34!15)4,1',!=4:).!!
!!B,'244A15@:!<;<6OBOP.!9',)!+'((15:*!+j"!Z6lD*!9',4:)!64,U124*!<'2?7!!
!!;'J5)$15!<4:4$,23!6)$)1'5"!HFOHP.!
R$J:23*!<.C.*!RJ4((4,*!B.R.!HPPG.!9'(1$@4!&1'%$::!$5A!2'U4,!,4($)1'5:31E:!!
!!&4)=445!),44O!$5A!:3,J&OA'%15$)4A!2'%%J51)14:!15!E157'5OgJ51E4,!!
!!=''A($5A:.!8,4$)!>$:15!S$)J,$(1:).!\G"!HFHIH[c.!
R$7(',*!+.D.!FGGN.!<'(4!'K!:J%%4,!E,4:2,1&4A!K1,4!)'!%$5$@4!:3,J&O!
!!15U$A4A!@,$::($5A:.!L("!6':4&44*!<.T.*!#4:)4,*!l.>.*!>,1))'5*!+.;.*!!
!!;2D,)3J,*!T.l.*!01)2345*!6.8.*!2'%E:.!B,'244A15@:"!:3,J&($5A!A75$%12:!!
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+jF!-4U4(! l$7!cF! l$7!\N! l$7!N\! l$7!MN! T2')7E4! l$7!cF! l$7!\N! l$7!N\! l$7!MN!
N*%%"$(L(W<,I(\#D@X(
FNG!EE%U! G.HP&2! G.HN&O4! G.HM&OA! G.Fc$! -'=!! G.HM$O2! G.HM$O2! G.Hd&2! G.HP$&!
[FG!EE%U! G.HP&2! G.HPc&! G.HN4! G.HP&2! ;1A! G.HM$O2! G.HN&2! G.HN2! G.FG$!
[NG!EE%U! G.Hd2O4! G.H\A4! G.Hc4! G.HP&2! L1@3! G.HM$O2! G.Hd2! G.Hd2! G.FG$!
cFG!EE%U! G.HN&O4! G.Hd&O4! G.Hd2O4! G.HN&O4! ! ! ! ! !
N*%%"$(2(W<,I(\#D@X(
FNG!EE%U! H.HG4O@! H.HdAOK! H.FM&O4! H.\d$! -'=!! H.GFK! H.FH2O4! H.FF2A! H.\G$!
[FG!EE%U! H.HPAO4! H.FF2OK! H.HPAOK! H.cG$&! ;1A! H.FH2O4! H.FF2A! H.[F&2! H.cc$&!
[NG!EE%U! G.Pd@! H.GMK@! H.FGAOK! H.[P$O2! L1@3! H.Gd4K! H.G[K! H.HFAOK! H.[F&2!
cFG!EE%U! H.H[4O@! H.H\AOK! H.FHAOK! H.[H&OA! ! ! ! ! !
N*%%"$(S#(W<,I(\#D@X(
FNG!EE%U! G.HN&O4! G.FG$&! G.FG$&! G.F[$! -'=!! G.HM$OA! G.HM$O2! G.HN&OA! G.FH$!
[FG!EE%U! G.HP&OA! G.FG$O2! G.Hd2O4! G.HM&OA! ;1A! G.HN&OA! G.HP$&! G.HP$O2! G.HM$O2!
[NG!EE%U! G.Hc4! G.HdA4! G.HNAO4! G.FG2! L1@3! G.Hd2A! G.H\A! G.Hd&OA! G.HP$O2!
cFG!EE%U! G.HN&O4! G.H\A4! G.HdA4! G.Hd2O4! ! ! ! ! !
N*%%"$()+(W<<,I(\#D@X(
FNG!EE%U! \G.P&OA! Nd.P$! dM.F$! \d.d&! -'=!! cH.d4! dF.H$&! dH.M$&! dc.\$!
[FG!EE%U! cF.HA4! \[.G&2! \[.\&2! \H.H&OA! ;1A! cd.GA4! dF.M$&! \M.M$O2! cN.MA4!
[NG!EE%U! c\.H2O4! \c.N&2! \d.M&2! cP.P&OA! L1@3! c[.\4! \G.d2OA! \c.H&OA! cc.M4!
cFG!EE%U! [d.N4! cP.[&OA! \c.c&2! \F.G&OA! ! ! ! ! !
N*%%"$(S-(W<<,I(\#D@X(
FNG!EE%U! H.P[4K! F.FGAOK! F.\N&O4! [.HN$&! -'=!! F.GHK! F.cG2OK! F.\P2OK! [.\G$!
[FG!EE%U! F.\P&OA! [.Fd$! F.\F&O4! [.cM$! ;1A! F.HF4K! F.\N2OK! F.M\&OA! [.[P$&!
[NG!EE%U! H.dNK! H.P[4K! F.FMAOK! [.HH$&! L1@3! F.[G4K! F.Fc4K! F.[dAOK! F.P[&2!
cFG!EE%U! F.[P2O4! F.FFAOK! [.Gc$&! [.[[$! ! ! ! ! !
$9',!4$23!15)4,$2)1'5!'K!4$23!$)),1&J)4*!U$(J4:!=1)3!A1KK4,45)!:JE4,:2,1E):!$,4!:1@51K12$5)(7!A1KK4,45)!$)!)34!G.G\!
(4U4(!'K!E,'&$&1(1)7.!
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!?
N+/I$([q<4:J():!'K!:)$)1:)12$(!$5$(7:4:!K',!)1::J4!&1'234%12$(!2'%E'545)!2'5245),$)1'5:.$!
R$<*1$II"I,%$( ! ! ! ! ! ! !
! P1,&37$( .T9( 2DI*#-*-( JI"1+-( S+--+-(
+jF!
EE%U! cGGG! \FGG! NHFG! T2')7E4! T2')7E4! +jF! T2')7E4! +jF! T2')7E4! +jF!
! OOOOOOOOOOOOOO~OOOOOOOOOOOOOO! ~! ~! ~! ~! ~! ~! ~!
FNG!! FH.[&OA! FH.c&2! Fc.G$! -'=!!!FH.F$! -'=!!N.N$&! FNG!!!M.N$! -'=!!!FH.P$! FNG!!FG.G&! -'=!!!G.HF&! FNG!!!G.FF$!
[FG!! FF.F$O2! FH.F&OA! FF.c$O2! ;1A!!!!FH.[$! ;1A!!!!M.M$! [FG!!d.[&! ;1A!!!!FF.F$! [FG!!FG.N&! ;1A!!!!G.FH$! [FG!!G.HG&!
[NG!! FG.P2A! FH.P$O2! FH.[&OA! L1@3!!HM.d&! L1@3!!d.d&! [NG!!!M.F$! L1@3!!FG.H&! [NG!!!FF.d$! L1@3!!G.H[&! [NG!G.Hd$&!
cFG!! HP.[A! F[.F$&! FH.P$O2! ! ! cFG!!!N.N$! ! cFG!!!FF.[$! ! cFG!!G.H[&!
DSjWD!!!!!!!!T2')7E4! G.GHM\! wG.GGGH! G.GFc[! ! G.GH\M! ! G.Gd\P! !
! +jF! G.cdMM! G.\M[F! ! G.GGPG! ! G.GGdP! ! G.GGM\!
! V5)4,$2)1'5! G.GHcd! G.NGFP! ! ! ! ! ! !
$W$(J4:!A4)4,%154A!'5!234$)@,$::!)1::J4!$K)4,!MN!A$7:!@,'=)3.!9',!0O(1@515*!@(J2$5*!$5A!%$55$5*!15:JKK12145)!)1::J4!K',!:'%4!:$%E(4:!
'5(7!$(('=4A!2'%E$,1:'5!'K!%$15!4KK42):!AJ4!)'!42')7E4!$5A!+jF!2'5245),$)1'5:.!Dl9!,4K4,:!)'!$21A!A4)4,@45)!K1&4,.!9',!4$23!$)),1&J)4*!
U$(J4:!=1)3!A1KK4,45)!:JE4,:2,1E):!$,4!:1@51K12$5)(7!A1KK4,45)!$)!)34!G.G\!(4U4(!'K!E,'&$&1(1)7.!
!
!
HP9PHPA)P!!
!
>$QQ$Q*!9.D.!HPPG.!R34!,4:E'5:4!'K!5$)J,$(!42':7:)4%:!)'!)34!,1:15@!@('&$(!
!!+jF!(4U4(:.!D55J$(!<4U14=!'K!T2'('@7!$5A!67:)4%$)12:.!FH"HdNOHPd.!
>($5?*!<.<.*!#31)4*!<.L.*!1:?$*!-.L.!FGGd.!+'%&J:)1'5!E,'E4,)14:!'K!!
!!C#52$*+0/<05#$2!-."!15K(J4524!'K!42')7E4!$5A!@,'=)3!J5A4,!K'J,!+jF!
!!2'5245),$)1'5:.!V5)4,5$)1'5$(!C'J,5$(!'K!#1(A($5A!91,4.!H\"FFNOF[d.!
+$%E&4((*!+.<.*!B($5?*!+.j.!HPPM.!B,4E$,$)1'5!'K!E($5)!)1::J4!K',!($&',$)',7!
!!$5$(7:1:.!L("!0$(,$!n.B.!a4Ab!L$5A&''?!'K!<4K4,4524!;4)3'A:!K',!B($5)!!
!!D5$(7:1:.!+<+!B,4::.!BE.![NOcP.!>'2$!<$)'5*!9-.!
+'),JK'*!;.9.*!V54:'5*!B.*!<'=($5A.!D.B.!HPPc.!l42'%E':1)1'5!'K!),44!(4$K!!
!!(1))4,:!@,'=5!J5A4,!4(4U$)4A!+jF"!TKK42)!'K!(1))4,!hJ$(1)7.!B($5)!$5A!6'1(.!!
!!Hd["HFHOH[G.!
+'),JK'*!;.9.*!V54:'5*!B.*!62'))*!D.n.!HPPd.!T(4U$)4A!+jF!,4AJ24:!)34!!
!!51),'@45!2'5245),$)1'5!'K!E($5)!)1::J4:.!8('&$(!+3$5@4!>1'('@7.!c"c[O\c.!
l]D5)'51'!+.;.*!W1)'J:4?*!B.;.!HPPF.!>1'('@12$(!15U$:1'5!&7!4`')12!!
!!@,$::4:*!)34!@,$::fK1,4!272(4*!$5A!@('&$(!23$5@4.!D55J$(!<4U14=:!15!!
!!T2'('@7!$5A!67:)4%$)12:.!F["d[OMN.!
l$U1:*!;.#.!HPPM.!D!,$E1A!%'A1K14A!%4)3'A!K',!2'%E':1)1'5$(!!
!!2$,&'37A,$)4!$5$(7:1:!'K!(1@5'24((J(':12:!&7!LBDT+fBDl.!C'J,5$(!'K!!
!!#''A!+34%1:),7!$5A!R4235'('@7.!HM"!F[\OF\F.!
l49('5*!C.8.!HPMd.!R34!2$:4!K',!234$)!@,$::.!<$5@4($5A:!M"HcOHN.!
l,$?4*!>.8.*!8'5Qá(4QO;4(4,*!;.D.*!-'5@*!6.B.!HPPN.!;',4!4KK12145)!E($5):"!
!!D!2'5:4hJ4524!'K!,1:15@!$)%':E34,12!+jFr!D55J$(!<4U14=!'K!B($5)!!
!!B37:1'('@7!$5A!B($5)!;'(42J($,!>1'('@7.!cM"dGPOd[P.!
lJ?4:*!C.6.*!;''547*!L.D.!HPPP.!l'4:!@('&$(!23$5@4!152,4$:4!)34!:J224::!'K!
!!&1'('@12$(!15U$A4,:r!R,45A:!15!T2'('@7!$5A!TU'(J)1'5.!Hc"H[\OH[P.!
V:$$2*!<.D.*!C'35:'5*!#.+.!HPNd.!l4)4,%15$)1'5!'K!)')$(!51),'@45!15!E($5)!!
!!)1::J4!J:15@!$!&('2?!A1@4:)',.!C'J,5$(!'K!D::'21$)1'5!'K!jKK121$(!D5$(7)12$(!!
!!+34%1:):.!\P"PMOHGG.!
-$%&4,:*!L.!HPP[.!<1:15@!+jF*!:42'5A$,7!E($5)!%4)$&'(1:%*!E($5)O34,&1U',4!
!!15)4,$2)1'5:!$5A!(1))4,!A42'%E':1)1'5"!R34',4)12$(!2'5:1A4,$)1'5:.!B($5)!!
!!T2'('@7.!HGcOHG\"Fd[OFNH.!
-15A,')3*!<.-.*!l4$,15@*!;.l.!FGG\.!L4,&1U',7!15!=',(A!'K!4(4U$)4A!+jF.!!
!!EE.!cdMOcMd.!V5!C.<.!T3(4,15@4,*!R.T.!+4,(15@*!$5A!;.l.!l4$,15@!a4A:.b.!D!!
!!31:)',7!'K!$)%':E34,12!+jF!$5A!1):!4KK42):!'5!E($5):*!$51%$(:*!$5A!!
!!42':7:)4%:.!T2'('@12$(!6)JA14:!HNN.!6E,15@4,*!S4=!n',?.!
-'($AQ4*!V.!FGGF.!<1:15@!$)%':E34,12!+jF!$5A!3J%$5!5J),1)1'5"!!
!!)'=$,A!@('&$((7!1%&$($524A!E($5)!:)'1231'%4),7r!R,45A:!15!!
!!T2'('@7!$5A!TU'(J)1'5.!HN"c\NOcdH.!
;$,:2354,!L.!HPPN.!;154,$(!5J),1)1'5!'K!31@34,!E($5):.!D2$A4%12!B,4::*!!
!!-'5A'5.!MMP!EE.!
;',@$5*!C.D.*!;':14,*!D.<.*!;1(23J5$:*!l.8.*!-4+$15*!l.<.*!S4(:'5*!C.D.*!!
!!B$,)'5*!#.C.!FGGc.!+jF!453$524:!E,'AJ2)1U1)7*!$()4,:!:E4214:!2'%E':1)1'5*!!
!!$5A!,4AJ24:!A1@4:)1&1(1)7!'K!:3',)@,$::!:)4EE4!U4@4)$)1'5.!T2'('@12$(!!
!!DEE(12$)1'5:.!Hc"FGMOFHP.!
;J,,$7*!<.>.*!;$7($5A*!L.9.*!W$5!6'4:)!B.C.!HPNM.!8,'=)3!$5A!5J),1)1'5$(!!
!!U$(J4!)'!2$))(4!'K!@,$::4:!'5!234$)@,$::!,$5@4!15!:'J)34,5!VA$3'.!Z6lDO!
!!9',4:)!64,U124!<4:4$,23!B$E4,!S'.!VSROHPP.!\N!EE.!!
jU4,A142?*!l.!HPP[.!T(4U$)4A!+jF!$5A!)34!%154,$(!2'5)45)!'K!34,&$24'J:!
!!!$5A!=''A7!E($5):.!B($5)!T2'('@7.!HGcOHG\"cG[OcHH.!
B45J4($:*!C.*!;$)$%$($*!<.!HPP[.!W$,1$)1'5:!15!)34!%154,$(!2'%E':1)1'5!'K!!
!!34,&$,1J%!E($5)!:E4214:!2'((42)4A!AJ,15@!)34!($:)!)3,44!245)J,14:.!C'J,5$(!'K!
!!T`E4,1%45)$(!>')$57.!cc"H\F[OH\F\.!
6%1)3*!6.l.*!6),$15*!>.<.*!63$,?47*!R.l.!HPMN.!TKK42):!'K!+jF!!45,123%45)!'5!
!!K'J,!8,4$)!>$:15!@,$::4:.!9J52)1'5$(!T2'('@7.!H"H[POHc[.!
#$(?(47*!D.*!>($2?*!V.D.!HPcN.!l4)4,%15$)1'5!'K!',@$512!%$))4,!15!:'1(!&7!!
!!23,'%12!$21A!A1@4:)1'5.!6'1(!6214524.!d["F\HOFdc.!
1:?$*!-.L.*!<44U4:*!C.>.*!>($5?*!>.!FGG\.!R34!1%E$2)!'K!,4245)!152,4$:4:!15!!
!!$)%':E34,12!+jF!'5!&1'%$::!E,'AJ2)1'5!$5A!U4@4)$)1U4!,4)45)1'5!'K!!
!!234$)@,$::!aC#52$*+0/<05#$2b"!1%E(12$)1'5:!K',!K1,4!A1:)J,&$524.!8('&$(!!
!!+3$5@4!>1'('@7.!HH"H[F\OH[[F.!!!
!
!
!
!
!
!
!
!
!
!
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!? ?
!"#$%&"'&()#(*$+",(!"-+./)"()"(0&&1(23&4/.,56()#(7/",&5#+,8(95&&"(
:+;;/,;5%.38(<5&'=$&1(>/$=-&,'38(!"1/+"(:/'&?5+..(+"1(23&+,?5+..(
(
:);&5,(:@(A$+"=B8(C6&(>)5?+"B8(+"1(<+6(D$$&"B
!"#$%!&$'
!"#$%& '$(#)'*$)& +#(,& -.*(,$& /,%.'0,$%#"& %*& $10,.*1)& ,2*)3)%,0&
-.*2,)),)4& +*5,(,.6& "'0'%,/& '$7*.0#%'*$& ,8')%)& *$& +*5& -"#$%&
'$(#)'*$)&#77,2%&),,/&$1%.',$%)9&:,&;1#$%'7',/&$1%.',$%)&'$&),,/)&*7&
<$/'#$& .'2,=.#))& "#$%&'(%)*+,! %-,)&./0)126& =.,,$& .#>>'%>.1)+&
"3%*-1.(%',&+1! 4/1$/0/56.*+126& 5'$%,.7#%& "7*'1$%)&/&&/8.4/'!
6'&'('26& 7.,2?",/& 0'"?(,%2+& "#1(*'9'6+1! 6)&(/9/&.1+12:! #$/&
2+,#%=.#))&";*.,+1! ()$(.*+,2& '$&)'%,)&'$(#/,/&#>*1%&@A&3,#.)&>3&
2+,#%=.#))&#$/&'$&$,#.>3&)'%,)&5'%+&*$"3&5'/,"3&)2#%%,.,/&-"#$%)&*7&
2+,#%=.#))9& B,,/& 2+,0')%.3& /'77,.,/& )'=$'7'2#$%"3& #0*$=& %+,&
)-,2',)&%,)%,/9&C(,.#""6&),,/)&*7&)+.1>)&#$/&7.,2?",/&0'"?(,%2+&+#/&
=.,#%,.&2*$2,$%.#%'*$)&*7&D6&!6&#$/&E6&#$/&"*5,.&FGD&.#%'*)&%+#$&
%+,& =.#))& )-,2',)9&C$& #.,#)& '$(#/,/& >3& 2+,#%=.#))& 7*.& @A& 3,#.)6&
),,/)& %.,$/,/& %*5#./)&/,2.,#),/&$1%.',$%)& .,"#%'(,& %*& ),,/)& 7.*0&
$*$H'$(#/,/& #.,#)9& B%#%')%'2#""36& +*5,(,.6& *$"3& 5'$%,.7#%6& 5+*),&
),,/)&7.*0&'$(#/,/&#.,#)&+#/&=.,#%,.&D&#$/&)'=$'7'2#$%"3&"*5,.&F&
#$/&FGD&.#%'*)6&#$/&2+,#%=.#))6&5+*),&),,/)&7.*0&'$(#/,/&#.,#)&
+#/& ",))& !6& 5,.,& )'=$'7'2#$%"3& /'77,.,$%& 7.*0& $*$H'$(#/,/& #.,#)9&
F*0-"'0,$%#.3& /#%#& )1==,)%)& %+#%& 2+,#%=.#))& '$(#)'*$& '$2.,#),)&
%+,& #(#'"#>'"'%3& *7& D6& 5+'2+& ,8-"#'$)& #$& '$2.,#),& 7*.& ),,/)& *7&
5'$%,.7#%4&+*5,(,.6&'$(#)'*$&#")*&7*)%,.)&+'=+&5'$%,.7#%&0*.%#"'%39&
:,&)1)-,2%&%+#%&+'=+&/,$)'%3&*7&2+,#%=.#))&#$/&2+,#%=.#))&"'%%,.&*$&
)'%,)&'$(#/,/&7*.&@A&3,#.)&,)),$%'#""3&%',)H1-&"#.=,&;1#$%'%',)&*7&!6&
E& #$/& I=6& %+1)& .,/12'$=& #0*1$%)& #(#'"#>",& 7*.& -"#$%& 1-%#?,9&
C(,.#""6& *1.& /#%#& )1==,)%)& /,2"'$'$=& $1%.'%'*$#"& (#"1,& *7& ),,/)&
5'%+&-"#$%&'$(#)'*$9!
(
!EC:FGH2C!FE(
(
<&)! .5! (%)! ,.1(! *)1)'*$%)0! /&4'1/4)! =6'&(! 1=)$/)1! /&!
>)1()*&! *'&9)6'&01! %'1! ?))&! $%)'(9*'11! "J.*01)&%,2%*.10&
@A2A! BC()&1/4)! /&5.*,'(/.&! %'1! ?))&! =+?6/1%)0! $.&$)*&/&9!
(%/1! 1=)$/)1! '&0! %.>! /(! %'1! /**)4)*1/?6-! $%'&9)0! =6'&(!
$.,,+&/(/)1! "D'$8! EFGEH! I()>'*(! '&0!J+66! EFKFH!L.+&9!
'&0! B4'&1! EFMNH! L.+&9! '&0! ;6'&8! EFFO2A! P)1=/()! (%)!
/,,)&1)! =..6! .5! *)1)'*$%! (%'(! %'1! ?))&! $.&0+$()0! .&!
$%)'(9*'11! '+(.)$.6.9-:! (%)*)! /1! '&! '?1)&$)! .5! 6/()*'(+*)!
$.&$)*&/&9!/5!$%)'(9*'11!/&4'1/.&!$'&!'6()*!1))0!&+(*/(/.&!.5!
&'(/4)! =6'&(1A! Q&4'1/4)! =6'&(1! '*)! 8&.>&! (.! '6()*! I./6!
&+(*/)&(! '4'/6'?/6/(-:! >%/$%! .5()&! 5'$/6/('()1! (%)/*! /&4'1/.&!
"B%*)&5)60! RSSN2A! D.*).4)*:! /&4'1/4)! =6'&(1! ,'-! '6()*!
?/.9).$%),/$'6!$-$6/&9!*)6'(/4)! (.!&'(/4)!1=)$/)1!1+$%! (%'(!
(%)! 4)*(/$'6! 0/1(*/?+(/.&! .5! 1./6! &+(*/)&(1! /1! '55)$()0!
"T.??U9-! '&0! T'$81.&! RSSE2A! D.0/5/$'(/.&! .5! (%)! 4)*(/$'6!
0/1(*/?+(/.&! .5! 1./6! &+(*/)&(! '4'/6'?/6/(-! >/66! '55)$(! *..(!
$.,=)(/(/.&! '&0! )55/$'$-! .5! &+(*/)&(! +=('8)! '&0! 1))0!
VVVVVVVVVVVVV!
Q&W!X',?.6(:!3A@A!)(!'6A!$.,=1A!RSEEA!Y*.$))0/&91!Z!I%*+?6'&01W!
>/606'&01!'&0!>/606/5)!%'?/('(1H!RSSG!T+&)!EM[EFH!;.\),'&:!D]A!
^_BQ:!4.6+,)!`aQA!IATA!'&0!T)11/)!BA!b+/&&)-!^'(+*'6!_)1.+*$)1!
_)1)'*$%!@/?*'*-:!@.9'&:!c('%:!cI#A!
E_.?)*(! _A! ;6'&8:! ]-)! D.*9'&:! '&0! d'-! #66)&:! cIP#[#_I:!
BC.(/$!'&0!Q&4'1/4)!X))0!_)1)'*$%!c&/(:!_)&.:!^aA!
$%),/1(*-A! ]%)! =+*=.1)! .5! (%/1! 1(+0-! >'1! (.! e+'&(/5-! (%)!
)55)$(! .5! $%)'(9*'11! /&4'1/.&! .5! '! &'(/4)! >/&()*5'(!
"E.#)2+,$'$$'?*('#! "#$#%#& ""Y+*1%2! #APATA! D))+1)! '&0!
I,/(2! 6'&01$'=)!.&!1))0!&+(*/(/.&!.5! (%)!0.,/&'&(!1=)$/)1A!
]%)!>.*8/&9! &+66! %-=.(%)1/1! =.1/(1! (%'(! 1))0! $%),/1(*-! .5!
1)4)*'6! $.,,.&! =6'&(1! /&! (%/1! $.,,+&/(-! >/66! &.(! ?)!
'55)$()0!?-!(%)!0)9*))!.5!$%)'(9*'11!/&4'1/.&A!
!
(
(
(
(
(
</?%5&(BIY%.(.9*'=%1!.5!(%)!1(+0-!'*)'A!].=!=%.(.!1%.>1!
'*)'! /&4'0)0! 5.*! '?.+(! ES! -)'*1! ?-! $%)'(9*'11A! #5()*! ES!
-)'*1! .5! /&4'1/.&! $%)'(9*'11! 0)&1/(-! /1! /&$*)0/?6-! %/9%:!
.$$+=/)1! '66! ,/$*.1/()1:! '&0! $'+1)1! $.&1/0)*'?6)! ,.*('6/(-!
.5!>/&()*5'(! "('66)*! =6'&(! /&! =%.(.2A! ;.((.,!=%.(.! 1%.>1! '!
*)6'(/4)6-! &.&[/&4'0)0! '*)'! >/(%! %)'6(%-! >/&()*5'(! =6'&(1A!
Q&()*1='$)1!',.&9!>/&()*5'(!'*)!.&6-!1='*1)6-!.$$+=/)0!?-!
5.*?1! '&0! &'(/4)! 9*'11)1! 1+$%! '1! 1e+/**)6('/6! "K"301)&
,"30*'/,)2:! &))06)['&0[(%*)'0! "B%'-#& 2*0#%#2:! '&0! Q&0/'&!
*/$)9*'11!"$)&()*!5.*)9*.+&0!/&!=%.(.2A!
157
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!? ?
S.NPH:.V!(.AT(SPNRQT!(
(
R34!:)JA7!:1)4!1:!15!)34!L'547!-$?4!W$((47!'K!5',)34$:)4,5!
+$(1K',51$!acG'GM.HM]S*!HFG'Gc.[P]#b.!n4$,(7!E,421E1)$)1'5!
$U4,$@4:! F[G! %%! aP! 15234:b*! )34! $U4,$@4! %$`1%J%!
)4%E4,$)J,4! 1:! HM'+! adc'9b! $5A! $U4,$@4! %151%J%!
)4%E4,$)J,4!1:!H'+!a[c'9b.!R34!:'1(!1:!2($::1K14A!$:!$!2'$,:4O
('$%7! X4,12! L$E('2$(21A.! R34! =15)4,O:E,15@! 'K! FGG\! )'!
FGGd*! E,421E1)$)1'5! =$:! ,4($)1U4(7! 5',%$(! $5A! E,'U1A4A!
$%E(4!%'1:)J,4! K',! )34! U4@4)$)1'5! )'! E,'AJ24! $5! $&J5A$5)!
:'J,24!'K! :44A.! V5! )34! :J%%4,! )3,'J@3! K$((! 'K! FGGd*! :44A:!
=4,4! '&)$154A! =345! ,1E4! K,'%! )34! A'%15$5)! E($5):! 15! $!
=15)4,K$)! 2'%%J51)7! $5A! 152(JA4A! 234$)@,$::! aC#52$*+
0/<05#$2! -.b*! =15)4,K$)! a=#'*<"/(-((-D5;-'! &'('0'! aBJ,:3b!
D.! ;44J:4! $5A! 6%1)b*! V5A1$5! ,124@,$::! aD<"('0"/#$2!
"42/(5-)/*! a<'4%.! $5A! 623J().b! >$,?=',)3b*! @,445!
,$&&1)&,J:3! a3"#4*50"'2($*! ;-*<-)-.&5#$*! aL''?.b! SJ)).b*!
$5A!K,42?(4A!%1(?U4)23!a1*0#'6'&$*!&/(0-6-(5*$*!l'J@($:!4`!
L''?.b.!644A:!=4,4!2'((42)4A!K,'%!c!,4E(12$)4!$,4$:!a:4U4,$(!
E($5):! E4,! $,4$b! 15! )='! 234$)@,$::! 15U$:1'5:! Q'54:"! Hb!
15U$A4A! K',! HG! 74$,:! &7! 234$)@,$::*! $5A! Fb! '5(7! :E$,:4(7!
15U$A4A!15!:3,J&!2$5'E14:!aK1@J,4!Hb.!+'((42)4A!:44A:!=4,4!
$(('=4A!)'!$1,OA,7!15!E$E4,!:$2?:!K',!:4U4,$(!%'5)3:.!644A:!
=4,4! )345! 3$5AOE12?4A! K,'%! 23$KK! $5A! E($5)!%$)4,1$(*! $5A!
'U45OA,14A! $)! dG'+! aHcG'9b! K',!cM!3'J,:.!644A:! K,'%!4$23!
,4E(12$)4!=4,4!3'%'@451Q4A!$5A!$!:J&:$%E(4!=$:!$5$(7Q4A!
K',!)')$(!+!$5A!S!J:15@!$!-T+j!R,JO:E42!$5$(7Q4,.!D5')34,!
:J&:$%E(4!=$:!$:34A!15!$!%JKK(4!KJ,5$24!$)!\GG'+!aP[F'9b!
',!d!3'J,:!$5A!),4$)4A!=1)3!L+(!$5A!LSj[!)'!:'(J&1(1Q4!)34!
$:3.!+$(21J%*!;@*!S$*!0*! 94*! $5A!;5!=4,4! hJ$5)1K14A! &7!
$)'%12! $&:',E)1'5! :E42),':2'E7.! 6'(J&1(1Q4A! B! =$:!
hJ$5)1K14A! J:15@! K('=O15g42)1'5! %4)3'A'('@7.! l$)$! =4,4!
$5$(7Q4A!J:15@!DSjWD!=1)3!2$)4@',12$(!U$,1$&(4:!15U$:1'5!
2($::! $5A! :E4214:.! ;4$5:! =4,4! :4E$,$)4! J:15@! RJ?47]:!
L'54:)!61@51K12$5)!l1KK4,4524!$)!)34!F!?G.G\!(4U4(.!
(
HP!YVN!(.AT(T:!)Y!!:QA(
(
jU4,$((*! 15U$:1'5! :)$)J:! 3$A! %151%$(! 4KK42):! '5! :44A!
234%1:),7! aK1@J,4! Fb.! 9',! %':)! :E4214:! )4:)4A*! )34! A$)$!
),45A4A! )'=$,A:! ('=4,! 5J),145)! 2'5245),$)1'5! 15! $,4$:!
15U$A4A!K',!$&'J)!HG!74$,:!&7!234$)@,$::.!644A:!'K!=15)4,K$)!
=4,4! %':)! $KK42)4A! &7! 15U$:1'5! :)$)J:/! :44A:! K,'%!
234$)@,$::! 15U$A4A! $,4$:! 3$A! :1@51K12$5)(7! %',4! S! $5A!
:1@51K12$5)(7! (4::! +! $5A! +"S! ,$)1':! )3$5! :44A:! K,'%! 5'5O
15U$A4A!$,4$:.!#4!:J:E42)!)3$)!4(4U$)4A!:44A!S!15!=15)4,K$)!
%$7!&4!AJ4! )'!%',4!S!$U$1($&1(1)7! 15!:'1(!&454$)3! 15U$A4A!
$,4$:! K$21(1)$)4A! &7! @,4$)4,! %154,$(1Q$)1'5! 'K! ',@$512OS!
a>($5?! FGGMb.! D()4,5$)1U4(7*! =15)4,K$)! E($5):! 15! 15U$A4A!
$,4$:!$,4!(4::!A45:4!AJ4!)'!A14O'KK*!=3123!%$7!$(('=!@,4$)4,!
S! JE)$?4! E4,! E($5).! 644A:! 'K! 234$)@,$::! )$?45! K,'%! $,4$:!
15U$A4A! K',! 'U4,! HG! 74$,:! 3$U4! :1@51K12$5)(7! (4::! B! )3$5!
:44A:!)$?45!K,'%!,4($)1U4(7!5'5O15U$A4A!$,4$:.!T`E($5$)1'5!
'K! ('=4,! :44A! B! %$7! 15U'(U4! $! A42,4$:4! 'K! :'1(! B!
$U$1($&1(1)7! AJ4! )'! K$,! @,4$)4,! 234$)@,$::! &1'%$::! '5!
15U$A4A!$,4$:.!V5!$AA1)1'5*!)34!15U$A4A!:1)4:!3$U4!K$,!@,4$)4,!
:J,K$24! (1))4,! )3$)! %$7! :4hJ4:)4,! E3':E3',J:! K,'%! 54=(7!
@,'=15@!E($5):.!
(
9*#"0$( >ZSJ),145)! 2'5245),$)1'5:! 15! :44A:! 'K! @,445!
,$&&1)&,J:3*! =15)4,K$)*! K,42?(4A! %1(?U4)23*! 234$)@,$::*! $5A!
V5A1$5! ,124@,$::! $:! $KK42)4A! &7! 15U$:1'5! :)$)J:.! 9',! 4$23!
E$54(*! (4))4,:! A45')4! :1@51K12$5)! A1KK4,4524:! aF! ?! G.G\b!
$%'5@! E($5):! $5A! $5! $:)4,1:?! A45')4:! $! :1@51K12$5)!
A1KK4,4524!&4)=445!5'5O15U$A4A!$5A!15U$A4A!),4$)%45):.!
(
644A:! K,'%! @,445! ,$&&1)&,J:3*! =15)4,K$)*! $5A! K,42?(4A!
%1(?U4)23! 3$A! @,4$)4,! 2'5245),$)1'5:! 'K! S*! B*! $5A! 0! $5A!
%J23! ('=4,! +"S! ,$)1':! )3$5! :44A:! K,'%! )34! @,$::4:!
234$)@,$::! $5A! V5A1$5! ,124@,$::! aK1@J,4! Fb.! D)! $! K1,:)!
$EE,'`1%$)1'5*! )34:4! A$)$! :J@@4:)! :44A! K',$@15@!='J(A! &4!
%',4! 4KK12145)! $5A! E,'K1)$&(4! '5! $! E4,! J51)! =41@3)! &$:1:.!
2008 Shrublands Proceedings 146 NREI XVI
158
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!? ?
;$57! ')34,! K$2)',:*! 3'=4U4,*! :J23! $:! 2$(',12! A45:1)7! $5A!
(4U4(:!'K!:42'5A$,7!2'%E'J5A:!$KK42)!K',$@15@!&43$U1',.!
(
!YSS.H`(.AT(:SLV:).N:QA!(
(
#4! 2'52(JA4! )3$)*! 15! $! 74$,! 'K! :(1@3)(7! $&'U4! 5',%$(!
E,421E1)$)1'5*!234$)@,$::!15U$:1'5!3$A!'5(7!$!:(1@3)!4KK42)!'5!
5J),145):! 15! :44A:! 'K! :4U4,$(! 5$)1U4! E($5):.! V5U$:1'5! &7!
$55J$(! @,$::4:! :J23! $:! 234$)@,$::! $5A! %4AJ$:34$A!
a>'/(-'0"/#$2+ <'?$0S2/)$*'/! -.b! 3$:! $()4,4A! ($5A:2$E4O
(4U4(! U4@4)$)1'5! A75$%12:! $5A! 3$:! K44AO&$2?! 15)'! )34!
E'EJ($)1'5!:),J2)J,4:!K,'%!)34!:'1(!%12,'&1$(!2'%%J51)7!)'!
)4,,4:),1$(! K$J5$.! +3$5@4:! 15! &1'@4'234%12$(! 272(15@!
&,'J@3)! $&'J)! &7! $55J$(! @,$::! 15U$:1'5! 3$:! $5A! =1((!
2'5)15J4!)'!$()4,!)34!U4,)12$(!A1:),1&J)1'5!$5A!$U$1($&1(1)7!'K!
:'1(!5J),145)!E''(:.!S$)1U4!@,$::4:*!K',&:*!$5A!:3,J&:*!=3123!
$,4! 2,1)12$(! K',$@4! :E4214:*! =1((! K$24! 5')! '5(7! 2'%E4)1)1'5!
K,'%!234$)@,$::!&J)!$()4,4A!5J),145)!51234:.!Z()1%$)4(7*!=4!
:1%E(7! ($2?! :JKK12145)! ?5'=(4A@4! )'! E,4A12)! )34! 4KK42):! 'K!
)34:4! E,'24::4:! '5! K',$@4! $5A! :44A! hJ$(1)7! K',! 15A1U1AJ$(!
E($5)!:E4214:.!
(
HP9PHPA)P!(
!
>($5?*!<.!FGGM.!>1'@4'234%1:),7!'K!E($5)!15U$:1'5"!D!2$:4!:)JA7!=1)3!!
!!A'=57!&,'%4!aC#52$*+0/<05#$2b.!V5U$:1U4!B($5)!6214524!!$5A!!
!!;$5$@4%45)!H"FFdOF[M.!
T3,45K4(A*!C.8.!FGG[.!TKK42):!'K!4`')12!E($5)!15U$:1'5:!'5!:'1(!5J),145)!!
!!272(15@!E,'24::4:.!T2':7:)4%:!d"\G[O\F[.!
C'&&à@7*!T.8.*!C$2?:'5*!<.>.!FGGH.!R34!A1:),1&J)1'5!'K!:'1(!5J),145):!=1)3!!
!!A4E)3"!8('&$(!E$))4,5:!$5A!1%E,15)!'K!E($5):.!>1'@4'234%1:),7!\["\HONN.!
;$2?!<.S.!HPMH.!V5U$:1'5!'K!C#52$*+0/<05#$2!-.!15)'!#4:)4,5!S',)3!!
!!D%4,12$"!D5!42'('@12$(!23,'512(4.!D@,'OT2':7:)4%:!N"Hc\OHd\.!
6)4=$,)*!8/*LJ((*!D.+.!HPcP.!+34$)@,$::!aC#52$*+0/<05#$2!-.b!$5!42'('@12!!
!!15),JA4,!15!6'J)34,5!VA$3'.!T2'('@7![G"\MONc.!
n'J5@*!C.D.*!>($5?*!<.<.!HPP\.!+34$)@,$::!$5A!=1(AK1,4:!15!)34!!
!!15)4,%'J5)$15!=4:).!+$(1K',51$!T`')12!B4:)!B($5)!+'J521(.!!67%E':1J%.!
n'J5@*!C.D.*!TU$5:*!<.D.!HPN[.!l'=57!&,'%4"!V5),JA4,!15!)34!E($5)!!
!!:J224::1'5!'K!&1@!:$@4&,J:3!2'%%J51)14:!15!)34!8,4$)!>$:15.!C'J,5$(!'K!!
!!<$5@4!;$5$@4%45)!Fd"cHGOcH\.!!
!
!
!
!
!
!
!
!
!
!
!
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
2008 Shrublands Proceedings 147 NREI XVI
159
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
160
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!? ?
!""#$%&'("')*+,-.'/+#&$+,0#1'2,+#',-'!3*4-1,-.'/,-5(-678-,*#+'
9((1:4-1&'(-')##1:,-.'!&%40:,&;<#-%'("')4.#0+8&;')*#$,#&'
!
=4>,1'?@'A(4+1BC'7#4--#'D@'D;4<0#+&BC'4-1'7(4-'E@'9+,.;%F'
!
!"#$%!&$'
!
!"#$%#&'#(&)*#"+,-&.-,,/&'-,&,0+'#("#1&"#.%&2%*#.'"#&/'1,3-*/4&
5%22*#".",/&.4-%*14%*.&.4,"-&-'#1,/6&7"-,&"/&*/,(&.%&-,/.%-,&.4,/,&
/'1,3-*/4& 5%22*#".",/8& 3*.& 9"2".,(& "#:%-2'."%#& "/& ';'"9'39,& %#&
/,,(9"#1& ,/.'39"/42,#.& %:& #'.";,& /4-*3/& '#(&4,-3/6&<,& ,0'2"#,(&
,::,5./&%:&/+-"#1&+-,/5-"3,(&:"-,&"#&.4,&=-,'.&>'/"#&%#&,2,-1,#5,&
'#(& /*-;";'9& %:& :";,& /+,5",/& ?"#$%&'(')! $#'*%+$)$)! ,)(%-)+)8&
.%($/0)! '*)12%+('(8& 32)! (%0/+*)8& 4#'252+/&! /&6%77)$/&& '#(&
8/9'+/(! )#5%+$%/(@& 5%22%#& .%& .4,/,& 5%22*#".",/6& A'.'& B,-,&
5%99,5.,(& "#& .4-,,& 2"5-%/".,/& ?*#(,-.-,,8& *#(,-/4-*3& '#(&
"#.,-/+'5,@&%#&'&3*-#,(&'#(&*#3*-#,(&/".,&:%99%B"#1&'&+-,/5-"3,(&
:"-,& '#(& %#& .4,& *#3*-#,(& /".,& .4,& $,'-& +-"%-& .%& .4,& :"-,6& C%"9&
.,2+,-'.*-,&'#(&2%"/.*-,&B,-,&5%99,5.,(&%#&3%.4&/".,/&'#(&$,'-/6&
D2,-1,#5,& '#(& /*-;";'9& %:&":! $#'*%+$)$)& B'/& 9%B6& =-'//,/& 4'(&
4"14,-& ,2,-1,#5,& '#(& /*-;";'9& *#(,-& .-,,/& "#& EFFG& "#& .4,&
*#3*-#,(&/".,8&-,:9,5."#1&.4,&+-,H3*-#&("/.-"3*."%#&%:&.4,/,&/+,5",/6&
4:!/&6%77)$/&&4'(&4"14&,2,-1,#5,&'#(&/*-;";'9&-,1'-(9,//&%:&/".,&
%-& 2"5-%/".,6& 8:! )#5%+$%/(& 4'(& 2%(,-'.,& ,2,-1,#5,& .4'.& B'/&
9%B,/.&%#&.4,&3*-#,(&/".,&*#(,-&.-,,/&'#(&4"14,/.&%#&.4,&*#3*-#,(&
/".,&"#&"#.,-/+'5,/6&>*-#,(&/%"9/&B,-,&B'-2,-&.4'#&*#3*-#,(&/%"9/6&
I#(,-.-,,&2"5-%/".,/&%#&.4,&*#3*-#,(&/".,&B,-,&5%%9,-&.4'#&%.4,-&
2"5-%/".,/& %#&3%.4& /".,/& (*,& .%& /4'("#1&'#(& "#/*9'."%#&3$&#,,(9,&
2'./6&C%"9&2%"/.*-,&B'/&1,#,-'99$&4"14,-&%#& .4,&3*-#& /".,&(*,& .%&
:,B,-&/4-*3/&'#(&.-,,/6&!"#$%#&'++,'-,(&.%&4';,&'&:'5"9".'.";,&-%9,&
:%-&1-'//& /,,(9"#1&,/.'39"/42,#.&%#&3%.4& /".,/6&C+-"#1&+-,/5-"3,(&
:"-,& ("(& #%.& 4';,& '& #,1'.";,& "2+'5.& %#& ,2,-1,#5,& %-& /*-;";'9& "#&
.4,/,& 2%*#.'"#& /'1,3-*/4& 5%22*#".",/6& J%B& ,/.'39"/42,#.& %:&
/%2,& /+,5",/& "#("5'.,& 4"14,-& /,,("#1& -'.,/& %-& -,+,'.,(& /,,("#1&
2'$&3,&-,K*"-,(6&L,$B%-(/M&&=-,'.&>'/"#8&/'1,3-*/4&,5%/$/.,2/8&
-,/.%-'."%#8& -,;,1,.'."%#8& /,,(9"#1& ,2,-1,#5,& '#(& /*-;";'98&
2"5-%,#;"-%#2,#.'9&5%#("."%#/&&
!
?GHIJ=KDH?JG'
!
;)5%6#/(1! 02&&/+'$'%(! )#%! )&2+5! $1%! &2($! '&9%#'7%*! '+!
<2#$1!"&%#'0)!=<2((!)+*!3%$%#(!>??@A!B'(*2&!)+*!2$1%#(!
CDD@E! )+*! #%(%)#01%#(! )+*!&)+)5%#(! )#%! )0$',%7-! 9/#(/'+5!
#%($2#)$'2+! ($#)$%5'%(! $2! '+0#%)(%! $1%'#! (/($)'+)6'7'$-:!
;)5%6#/(1! 02&&/+'$'%(! 2+0%! 200/9'%*! FG! &'77'2+! 1)! '+!
H%($%#+! <2#$1! "&%#'0)! =B%($! >??FA! I+'0J! )+*! 2$1%#(!
CDDGEK!6/$!)(!&/01!)(!1)7L!2L!$1'(!7)+*!$-9%!1)(!6%%+!72($!'+!
$1%! M#%)$! N)('+! =<2((! )+*! 2$1%#(! >??@A! O)++! )+*! 2$1%#(!
>??PE! */%! $2! )5#'0/7$/#)7! 07%)#'+5! )+*! 7)+*! *%,%729&%+$!
=B'(*2&! )+*! 2$1%#(! CDD@EK! 2,%#5#)Q'+5! 6-! 7',%($20J!
=I+)99! >??FEK! 01%)$5#)((! '+,)('2+! )+*! $1%! 01%)$5#)((R
SSSSSSSSSSSSS!
T+U!B)&627$K!V:8:!%$!)7:!02&9(:!CD>>:!3#20%%*'+5(!W!;1#/67)+*(U!
H'7*7)+*(!)+*!H'7*7'L%!1)6'$)$(A!CDDX!Y/+%!>PR>?A!N2Q%&)+K!Z[:!
<\4TK!,27/&%!]^T:!;:Y:!)+*!Y%(('%!4:!_/'++%-!<)$/#)7!\%(2/#0%(!
\%(%)#01!8'6#)#-K!825)+K!`$)1K!`;":!
>N2)#*K!a),'*!T:K!V1)&6%#(K!Y%)++%!V:K!`;!.2#%($!;%#,'0%K!\20J-!
Z2/+$)'+!\%(%)#01!;$)$'2+K!\%+2K!<^!
CY2)+! M:! B#'51$K! a%9)#$&%+$! 2L! <)$/#)7! \%(2/#0%(! )+*!
4+,'#2+&%+$)7!;0'%+0%K!`+',%#('$-!2L!<%,)*)K!\%+2K!\%+2K!<^!
L'#%!0-07%!=ab"+$2+'2!)+*!^'$2/(%J!>??CA!I+)99!>??FE!)+*!
%c9)+('2+! 2L! 9'+-2+! )+*! d/+'9%#! H22*7)+*(! =Z'77%#! )+*!
B'5)+*! >??eA! Z'77%#! )+*! [)/(01! CDDCE:! [1%(%!
02&&/+'$'%(! 9#2,'*%! 0#'$'0)7! 1)6'$)$! L2#! +/&%#2/(!
()5%6#/(1!267'5)$%!(9%0'%(K!)+*!$1%!72((!)+*!*%5#)*)$'2+!2L!
()5%6#/(1! 02&&/+'$'%(! 1),%!6%%+! 7'+J%*! $2! $1%! *%07'+%! 2L!
(%,%#)7! (9%0'%(! 2L! 02+0%#+! '+07/*'+5! ()5%! 5#2/(%! )+*!
9-5&-!#)66'$(!=I+'0J!)+*!2$1%#(!CDDGE:!
!
4c9)+('2+! 2L! 9'+-2+Rd/+'9%#!H22*7)+*! '(! $1%!&)d2#! $1#%)$!
'+! &2'($%#K! 1'51%#! %7%,)$'2+! )#%)(! H1%#%! ()5%6#/(1!
02&&/+'$'%(!)#%!*2&'+)$%*!7)#5%7-!6-!N-.,2"/"'&.-"(,#.'.'!
((9:!;'/,$'#'!=\-*6:E!6%%$7%!=Z2/+$)'+!()5%6#/(1E!=;/#'+5!
)+*!2$1%#(!CDD@E:!"(!%c9)+*'+5!H22*7)+*(!)5%!)+*!0)+29-!
02,%#!'+0#%)(%(K!$1%!1'517-!02&9%$'$',%!$#%%(!0)+!%LL%0$',%7-!
%7'&'+)$%! $1%! ()5%6#/(1! (%&'R*%(%#$! (9%0'%(! '+! $1%!
/+*%#($2#-:! f,%#! $'&%! $1%! 02&&/+'$-! &)-! 0#2((! )!
6'2725'0)7! $1#%(127*! 9#%07/*'+5! $1%! #%02,%#-! 2L! ()5%6#/(1!
02&&/+'$'%(!H'$12/$!)0$',%! #%($2#)$'2+! '+,27,'+5!62$1! $#%%!
#%&2,)7! )+*! #%,%5%$)$'2+! H'$1! ()5%6#/(1! (%&'R*%(%#$!
(9%0'%(!=V1)&6%#(!CDD@A!Z'77%#!)+*!2$1%#(!CDD@E:![2!),2'*!
$1'(! ('$/)$'2+! &)+)5%#(! )+*! #%(%)#01%#(! )#%! '&97%&%+$'+5!
9#%(0#'6%*! L'#%! 9#2d%0$(! $2! #%$/#+! 7)+*(0)9%(! $2! &2#%!
(/($)'+)67%! ()5%6#/(1! 02&&/+'$'%(! 6%L2#%! )! 6'2725'0)7!
$1#%(127*!'(!0#2((%*!=Z'77%#!)+*!2$1%#(!CDD@E:!4LL%0$',%!/(%!
2L! 9#%(0#'6%*! L'#%! $2! #%($2#%! )+*! &)'+$)'+! ()5%6#/(1!
02&&/+'$'%(! #%g/'#%(! /+*%#($)+*'+5! L'#%! %LL%0$(! 2+!
%($)67'(1&%+$! 2L! $1%! 97)+$! (9%0'%(! $1)$! 200/#! '+! ()5%6#/(1!
02&&/+'$'%(K! 6/$! L%H! &%01)+'($'0! ($/*'%(! 1),%! 6%%+!
02+*/0$%*!$2!*)$%!=6/$!(%%!V1)&6%#(!)+*!8'++%#22$1!CDD>A!
B#26%7(J'!)+*!I)/LL&)+!CDDGA!B'#$1!)+*!3-J%!CDDGE:!
!
T$! '(! 2L$%+! )((/&%*! $1)$! 9#%(0#'6%*! 6/#+'+5! H'77! 9#2&2$%!
(9%0'%(! )((20')$%*! H'$1! &2/+$)'+! ()5%6/#(1! 02&&/+'$'%(K!
6/$! $1%! #%(92+(%(!2L!9)#$'0/7)#! (9%0'%(!0)+!6%!g/'$%!,)#'%(:!
.'#%!J'77(!&2($!(9%0'%(!2L!()5%6/#(1!=['(*)7%!)+*!O'#2+)J(!
>?X>EK! 6/$! &)$/#%! $/((20J! 5#)((%(! )#%! 2L$%+! #%('($)+$! $2!
6/#+'+5! =B#'51$! )+*! I7%&&%*(2+! >?F@E:! 3#%(0#'6%*! L'#%!
1)(! 6%%+! (12H+! $2! #%*/0%! 02&9%$'$'2+K! )+*! '+0#%)(%!
+/$#'%+$!),)'7)6'7'$-!=I+)99!)+*!;%)($%*$!>?XFA!a/*7%-!)+*!
8)d$1)!>??GE:!O2H%,%#K! L'#%! )7(2!1)(!6%%+! (12H+! $2! #%(/7$!
'+! 1)#(1%#! %+,'#2+&%+$)7! 02+*'$'2+(! #%(/7$'+5! L#2&! $1%!
#%&2,)7! 2L! 9#2$%0$',%! $#%%(! )+*! (1#/6(! )+*! 1'51%#!
$%&9%#)$/#%(! L#2&! (27)#! 1%)$'+5! 2L! 67)0J%+%*! (2'7!
=V1)&6%#(!)+*!8'++%#22$1!CDD>E:!O2H!$1%(%!01)+5%(!)LL%0$!
(%%*7'+5! %&%#5%+0%! )+*! %($)67'(1&%+$! '(! +2$! 07%)#:! [1%!
#%(92+(%! '(! 7'J%7-! $2!*'LL%#!6-!(9%0'%(!)+*!H'$1!(&)77!(0)7%!
%+,'#2+&%+$)7!,)#')$'2+(!=&'0#2('$%(EK!(/01!)(!6%'+5!/+*%#!)!
$#%%!2#!(1#/6!2#!'+!$1%!'+$%#(9)0%:!
!
161
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!? ?
D,4$:! J5A4,! ),44:! $5A! :3,J&:! 'K)45! 3$U4! 2'5A1)1'5:! hJ1)4!
A1:)152)! K,'%! 15)4,:E$24.! 6'1(:! J5A4,! ),44:! $5A! :3,J&:! $,4!
'K)45! %'1:)4,*! 2''(4,*! $5A! 31@34,! 15! 5J),145):! )3$5! )34!
:J,,'J5A15@! 15)4,:E$24:! a>($2?&J,5! HPN\/! l'4:234,! $5A!
')34,:! HPMc/! +3$%&4,:! FGGHb.! R34! 4KK42)! 'K! K1,4! '5! )34!
,4($)1'5:31E! &4)=445! 'U4,:)',7! $5A! :44A(15@:! 1:! hJ1)4!
2'%E(4`!$5A!A4E45A:!'5!)34!,4($)1U4!(4U4(:!'K!2'%E4)1)1'5*!
K$21(1)$)1'5! $5A! )34! %423$51:%:! 'K! )34:4! E,'24::4:.! 91,4!
'K)45!?1((:!)34!'U4,:)',7!E($5):!)3J:!4(1%15$)15@!2'%E4)1)1'5!
&4)=445! )34! 'U4,:)',7! $5A! J5A4,:)',7! &J)! $(:'! 4(1%15$)15@!
)34!E')45)1$(! K',! K$21(1)$)1'5.!L'=4U4,*! :'%4!'K! )34! 4KK42):!
'K!)34!'U4,:)',7!E($5):!,4%$15!$K)4,!K1,4.!V52,4$:4A!5J),145):!
$::'21$)4A!=1)3! )34!'U4,:)',7!E($5):!'K)45! ,4%$15!$5A!%$7!
4U45! 152,4$:4! ,4($)1U4! )'! )34! 15)4,:E$24! a>($5?! $5A! ')34,:!
HPPc/! FGG[/! <$J! FGG\b.! R34! ),44:! $,4! 'K)45! (4K)! :)$5A15@!
)3J:!E,'U1A15@!:3$A15@!$(&41)! )'!$! (4::4,!A4@,44!)3$5!(1U15@!
),44:.!63,J&:!$,4!)7E12$((7!2'%E(4)4(7!,4%'U4A!$5A!)3J:!5'!
('5@4,! E,'U1A4! :3$A4*! &J)! 5J),145)! 4KK42):! %$7! ,4%$15.!
+'%E4)1)1'5!K',!:'1(!%'1:)J,4!1:!,4AJ24A!1%%4A1$)4(7!$K)4,!
K1,4! $5A*! $()3'J@3! :'1(! %'1:)J,4! A44E4,! 15! )34! :'1(! %$7!
152,4$:4*! :'1(! %'1:)J,4! 54$,! )34! :J,K$24! %$7! &4! (4::! )3$5!
E,4O&J,5!(4U4(:!a+3$%&4,:!$5A!-1554,'')3!FGGHb.!R34!($2?!
'K! :3$A15@! 2'%&154A! =1)3! :'1(! &($2?4515@! %$7! 152,4$:4!
4U$E'),$5:E1,$)1'5! $5A! 152,4$:4! %'1:)J,4! :),4::! K',! 7'J5@!
:44A(15@:.! L'=4U4,*! )34! 152,4$:4A! )4%E4,$)J,4:! 2'J(A!
152,4$:4!@4,%15$)1'5!,$)4:!$5A!E,'%')4!4$,(7!4:)$&(1:3%45)!
$:! :'1(:! 34$)! 4$,(14,! 15! )34! :E,15@! a+3$%&4,:! $5A! ')34,:!
FGGNb.! R31:! 2'J(A! (45@)345! )34! @4,%15$)1'5! $5A!
4:)$&(1:3%45)!=15A'=!&4)=445!=15)4,!$5A!:J%%4,.!
!
R31:!:)JA7!4`$%154A! )34!4KK42):!'K!$!:E,15@!E,4:2,1&4A!K1,4!
15! $! E157'5OgJ51E4,! =''A($5A! '5! :44A(15@! 4:)$&(1:3%45)!
a4%4,@4524! $5A! :J,U1U$(b! 'K! '54! :3,J&! a18+ 0#-)/(0'0'! ::E.!
;'*/4'('b*! )='! @,$::4:! aK/*0$<'+ -)'"5/(*-*! T(%4,! |VA$3'!
K4:2J4}!$5A!F5'+*/<$()'!C.!B,4:(.!|6$5A&4,@!&(J4@,$::}b!$5A!
)='! K',&:! aN#-565($2+ $2%/&&'0$2! R',,.! |6J(E3J,OK('=4,!
&J2?=34$)}!$5A!7$?-($*+'#6/(0/$*+BJ,:3.! |61(U4,7! (JE154}b!
)3$)!'22J,!15!%'J5)$15!:$@4&,J:3!2'%%J51)14:.!>42$J:4!'K!
)34! 4KK42):! 'K! %12,':1)4:! 15! %'A4,$)15@! 45U1,'5%45)$(!
2'5A1)1'5:! 15! @454,$(*! =4! $(:'! 4`$%154A! )34! 4KK42)! 'K!
%12,':1)4!aJ5A4,!),44*!J5A4,!:3,J&!$5A!15)4,:E$24b!$5A!3'=!
1)!=$:!%'A1K14A!$K)4,!K1,4.!>42$J:4!'K!)34!1%E',)$524!'K!:'1(!
=$)4,! $U$1($&1(1)7! 15!A4)4,%1515@! :44A(15@!4:)$&(1:3%45)! 15!
)34:4!:4%1O$,1A!42':7:)4%:*!=4!$(:'!4`$%154A!)34!4KK42):!'K!
)34! E,4:2,1&4A! K1,4! '5! :'1(! )4%E4,$)J,4! $5A! :'1(! =$)4,!
2'5)45)!'5!&')3!2'5),'(!a5')!&J,54Ab!$5A!&J,54A!$,4$:.!#4!
$:?4A! )34! K'(('=15@! hJ4:)1'5:.! aHb! L'=! A'4:! :E,15@!
E,4:2,1&4A!K1,4!$KK42)!:'1(! )4%E4,$)J,4!$5A!=$)4,!2'5)45)! 15!
J5A4,!),44*!J5A4,!:3,J&!$5A!15)4,:E$24!%12,':1)4:!15!E157'5O
gJ51E4,! =''A($5A:r! aFb! L'=! A'4:! :E,15@! E,4:2,1&4A! K1,4!
$KK42)! :44A(15@! 4%4,@4524! $5A! :J,U1U$(! 15! J5A4,! ),44*!
J5A4,:3,J&! $5A! 15)4,:E$24! %12,':1)4:r! #4! A1:2J::! )34!
1%E(12$)1'5:! 'K! )34! ,4:J():! K',! )34! ,4:)',$)1'5! 'K! :$@4&,J:3!
:4%1OA4:4,)!K'(('=15@!E,4:2,1&4A!K1,4.!
SPNRQT!(
!
!&"'3(.0$+(
R34! :)JA7! 1:! ('2$)4A! 15! Z5A4,A'=5! +$57'5*! $! C'15)! 91,4!
6214524:! B,'@,$%! A4%'5:),$)1'5! $,4$*! 15! )34! 63':3'54!
;'J5)$15! <$5@4! 15! +45),$(! S4U$A$! '5! )34! LJ%&'(A)O
R'17$&4! S$)1'5$(! 9',4:)! aDJ:)15! <$5@4,! l1:),12)b.!
Z5A4,A'=5! +$57'5! a[Py! H\]! HH_! S*! HHNy! [\]! M[_!#b! 1:!
',145)4A!4$:)!)'!=4:)!$5A!2'5)$15:!15K,4hJ45)!:E,15@:!$5A!$5!
4E34%4,$(! :),4$%! 54$,! )34! )'E! 'K! )34! A,$15$@4.! D55J$(!
E,421E1)$)1'5!J:J$((7!'22J,:!$:!=15)4,!:5'=!$5A!:E,15@!,$15:!
$U4,$@15@!F[! 2%!$)! )34! ('=4,! 4(4U$)1'5:! $5A!\G! 2%!$)! )34!
JEE4,!4(4U$)1'5:.!D!:)$5A15@!,$15!@$@4!('2$)4A!15!)34!:)JA7!
$,4$!,42',A4A!FN!$5A![c!2%!K',!)34!=$)4,!74$,:!aj2)'&4,!)'!
j2)'&4,b!'K!)34!)='!74$,!:)JA7.!R34!2(1%$)4!1:!23$,$2)4,1Q4A!
&7! 2'(A! =15)4,:! $5A! =$,%! :J%%4,:! =1)3! )4%E4,$)J,4:!
,$5@15@! K,'%! ON.Fy+! 15! C$5J$,7! )'! FP.cy+! 15! DJ@J:)! 15!
DJ:)15*!SW!acM!?%!5',)34$:)!'K!Z5A4,A'=5!+$57'5!$)!$5!
4(4U$)1'5! 'K! HPHH!%b.! 6'1(:! $,4! 2($::1K14A! $:! 2'$,:4! ('$%7!
%1`4A!K,1@1A!)7E12!3$E('`4,'((:!a<$J!FGG\b.!
!
R34! A4%'5:),$)1'5! $,4$! 1:! )7E12$(! 'K! $5! $,4$! 4`E4,145215@!
E157'5OgJ51E4,! 4`E$5:1'5! 15)'! %'J5)$15! :$@4&,J:3!
2'%%J51)14:!15!)34!V5)4,%'J5)$15!#4:)!a;1((4,!$5A!R$J:23!
FGGFb.!R34!U4@4)$)1'5!1:!A'%15$)4A!&7!%'J5)$15!:$@4&,J:3*!
1#0/2-*-'+ 0#-)/(0'0'! ::E.! ;'*/4'('! $5A! F-($*+25(5?"4&&'!
R',,.! $5A! 9(4%.! a615@(4! (4$K! E157'5b! =1)3! $! :%$((!
2'%E'545)! 'K! @$(-?/#$*+ 5*0/5*?/#2'! aR',,*b! -1))(4! aZ)$3!
gJ51E4,b.!R34!J5A4,:)',7!152(JA4:!)34!@,$::4:!F5'+*/<$()'*!
N&42$*+ /&425-)/*! 6=44Q47! a6hJ1,,4()$1(b*! G/*?/#5*0-?'+
<52'0'! aR,15.! $5A! <JE,.b! >$,?=',)3! aS44A(4! $5A! )3,4$A!
@,$::*! 1<"('0"/#$2+ 0"$#%/#-'($2! aB1E4,b! >$,?=',)3!
aR3J,&4,]:! 544A(4@,$::b*! K/*0$<'+ -)'"5/(*-*! $5A!
F*/$)5#5/6(/#-'+ *?-<'0'! aBJ,:3b! D.! -'U4! a>(J4&J523!
=34$)@,$::b*! $5A! K',&:! :J23! $:! N#-565($2! :EE.!
a>J2?=34$):b*!3#/?-*+'<$2-('0'!SJ)).!aR$,)1E!3$=?:&4$,Ab*!
F"&5Q! :EE.*! 7$?-($*+ '#6/(0/$*! $5A! B45:)4%'5! :EE.!
a>4$,A)'5@J4:b! C#52$*+ 0/<05#$2! -.! a+34$)@,$::b*! $5!
15U$:1U4!$55J$(!@,$::*!1:!5')!E,4U$(45)!'5!)34!:1)4.!
!
!&"'3(T$%*#-(
R34! &$:12! :)JA7! A4:1@5! =$:! $! A'J&(7! &('2?4A! :E(1)! E(')!
A4:1@5.! R34! ($,@4:)! &('2?:! =4,4! ('2$)4A! '5! )='! $Ag$245)!
$((JU1$(! K$5:.! j54! 'K! )34! K$5:*! )34! 31@34,! 4(4U$)1'5! K$5! $)!
F*FF\%*!=$:!&J,54A!=31(4!)34!')34,!K$5*!)34!('=4,!4(4U$)1'5!
K$5! $)! F*HP\%*!=$:! 5')! &J,54A.!S4:)4A!=1)315! 4$23! 'K! )34!
)='!K$5:!=4,4!c!:%$((4,!&('2?:!,4K4,,4A!)'!$:!E('):*!('2$)4A!
15! $,4$:! 'K! 15)4,%4A1$)4! ),44! 2'U4,! av[M! E4,245)! 2'U4,b.!
D,4$:! =1)315! )34:4! E('):! =4,4! A4:1@5$)4A! $:! A1KK4,45)!
%12,':1)4! )7E4:"!J5A4,),44*! J5A4,:3,J&!$5A! 15)4,:E$24.!R34!
31@34,! 4(4U$)1'5! K$5! =$:! &J,54A! &7! )34! Z6lD! 9',4:)!
64,U124! '5! HHOHc! ;$7! FGGF! J5A4,! K$U',$&(4! =4$)34,!
2'5A1)1'5:!a$1,! )4%E4,$)J,4!w![Fy+*!,4($)1U4!3J%1A1)7!x!H\!
E4,245)*! =15A! :E44A! w! P! %m:OH*! $5A! @,$U1%4),12! KJ4(!
%'1:)J,4!?!cG!E4,245)b.!R34!&J,5!=$:!E$)237!&42$J:4!'K!)34!
31@3! KJ4(! %'1:)J,4! $5A! 2,4$)4A! $! %':$12! 'K! &J,54A! $5A!
J5&J,54A!U4@4)$)1'5!$2,'::!)34!K$5.!!
2008 Shrublands Proceedings 150 NREI XVI
162
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!? ?
>42$J:4! )31:! :)JA7! =$:! E$,)! 'K! $! ($,@4O:2$(4! ^,4:)',$)1'5!
4`E4,1%45)*_! 2':)! $5A! ('@1:)12:!E,4U45)4A!&J,515@!%J()1E(4!
K$5:!=1)3!:1%1($,!45U1,'5%45)$(!2'5A1)1'5:.!R3J:*!:)$)1:)12$(!
15K4,4524!1:!(1%1)4A!)'!A1KK4,4524:!&4)=445!K$5:*!,$)34,!)3$5!
&4)=445! &J,54A! $5A! J5&J,54A! $,4$:.! L'=4U4,*! @1U45! )3$)!
)34!K$5:!=4,4!2(':4(7!%$)234A!E,1',!)'!&J,515@*!A1KK4,4524:!
&4)=445! )34! )='! K$5:! $,4! E,4:J%4A! )'! &4! AJ4! )'! K1,4.!R34!
(1%1)$)1'5:! 'K! E:4JA',4E(12$)1'5! 15! ($,@4! :2$(4! 4`E4,1%45):!
3$U4! &445! A4)$1(4A! 4(:4=34,4! aLJ,(&4,)! HPMc/! +$,E45)4,!
HPPGb*!$:!3$:!)34!U$(J4!'K!)34:4!)7E4:!'K!%$5$@4%45)O:2$(4!
4`E4,1%45):! )'! 42'('@7! $5A! ,4:)',$)1'5! a+$,E45)4,! HPPG/!
;1$'!$5A!+$,:)455!FGGdb!
!
!,*I(N$<7$0+&"0$(+-'(M+&$0(S$+%"0$<$-&%(
6'1(! )4%E4,$)J,4! $5A! @,$U1%4),12! :'1(! =$)4,! '5! &')3! )34!
&J,54A!$5A!J5&J,54A!&('2?:!=4,4!%4$:J,4A!=1)315!)3,44!'K!
)34! E('):! K',! J5A4,:3,J&*! J5A4,),44! $5A! 15)4,:E$24!
%12,':1)4:!aF!&('2?:!`![!E('):!`![!%12,':1)4:!t!HM!('2$)1'5:b.!
6'1(! =$)4,! :$%E(4:! =4,4! 2'((42)4A! 4U4,7! F! )'! c! =44?:!
AJ,15@! )34! @,'=15@! :4$:'5! 15! FGGH! $5A! FGGF! K,'%! $! :'1(!
2',4!A1U1A4A!15)'!)3,44!A4E)3:!aG!)'![*![!)'!M!$5A!M!)'F[!2%b!
)3$)! ,4K(42)4A! )34! 5$)J,$(! :'1(! 3',1Q'5:! )3$)! 4`1:)! '5! &')3!
K$5:!a<$J!FGG\b.!8,$U1%4),12!:'1(!%'1:)J,4!=$:!A4)4,%154A!
&$:4A! '5! =4)! U4,:J:! 'U45OA,7! =41@3):.! 6'1(! )4%E4,$)J,4!
A$)$!=4,4! 2'((42)4A!=1)3! 54)=',?:! 'K! )3,44! 15)4,2'5542)4A!
)34,%'2'JE(4:! 'K! 4hJ$(! (45@)3*! :E$24A! \G! 2%! $E$,)! $5A!
15:)$((4A!$)!A4E)3:!'K!F*!\!$5A!FG!2%.!L'J,(7!$U4,$@4:!=4,4!
)$?45! K,'%!%4$:J,4%45):! )$?45! 4U4,7! \!%15J)4:! K',! CJ54!
)3,'J@3!j2)'&4,!'K!FGGF!$5A!DE,1(!)3,'J@3!DJ@J:)!'K!FGG[!
J:15@!+$%E&4((!62145)1K12!+<OHG!$5A!+<OHG`!%12,'('@@4,:!
$5A!)345!$U4,$@4A!'U4,!4$23!%'5)3.!
!
!$$'I*-#(P<$0#$-1$(+-'(!"06*6+I(S$+%"0$<$-&%(
+'%%4,21$(! :44A! ('):! 'K! K1U4! 2'%%'5! :$@4&,J:3! :4%1O
A4:4,)! =4,4! J:4A! 152(JA15@! '54! :3,J&! a18+ 0#-)/(0'0'! ::E.!
;'*/4'('b*! )='! @,$::4:! aK/*0$<'+ -)'"5/(*-*! $5A! F5'+
*/<$()'b! $5A! )='! K',&:! aN#-565($2+ $2%/&&'0$2! $5A!
7$?-($*+ '#6/(0/$*b.! D! :)$5A$,A! )4),$Q'(1J%! )4:)! a;'',4!
HPNF/! B4)4,:! FGGGb! A4)4,%154A! U1$&1(1)7! 'K! :44A:! (4::! )3$5!
'54! %'5)3! &4K',4! :44A15@.! 644A15@! @,1A:! a\G! `! \G! 2%!
hJ$A,$):b! =4,4! E($24A! =1)315! 4$23! 'K! )34! K'J,! E('):! 15!
J5A4,),44*!J5A4,:3,J&!$5A!15)4,:E$24!%12,':1)4:!ac!E('):!`![!
%12,':1)4:!`!\!:E4214:!t!dG!hJ$A,$):b.!B($5)15@!'22J,,4A!'5!
)34!J5&J,54A!:1)4!15!FGGH!$5A!'5!&')3!)34!J5&J,54A!:1)4!$5A!
&J,54A!:1)4!15!FGGF!a(!t!HMG!hJ$A,$):b.!Z5A4,),44!hJ$A,$):!
=4,4!E($24A!\G!2%!K,'%! )34! ),44!2$5'E7!4A@4! )'=$,A:! )34!
&'(4.! R34! J5A4,:3,J&! hJ$A,$):! =4,4! ('2$)4A! )'! %$`1%1Q4!
:3,J&!2$5'E7!2'U4,$@4.!V5)4,:E$24!hJ$A,$):!=4,4!E($24A!15!
)34!K',&!@,$::!%$),1`!:J,,'J5A15@!)34!),44:!$5A!:3,J&:.!T$23!
:44A15@! hJ$A,$)! =$:! E,4E$,4A! K',! E($5)15@! &7! ,4%'U15@!
J5A4,:)',7!E($5):!$5A!:J,K$24! (1))4,!$5A!,4:4,U15@!)34! (1))4,.!
j54!3J5A,4A!K1((4A!:44A:!'K!4$23!:E4214:!=4,4!)345!:44A4A!
15!4$23!hJ$A,$)!&7!E($5)15@!'54!:44A!15)'!4$23!'K!HGG!@,1A!
24((:! a\.G! `! \.G! 2%b.! 644A!'K!F8+*/<$()'! $5A!18+0#-)/(0'0'!
=4,4! E($5)4A! $)! $! A4E)3! 'K! G.\! 2%! &42$J:4! 'K! )341,! :%$((!
:1Q4/!$((!')34,:!=4,4!E($5)4A!$)!H.G!2%.!9'(('=15@!:44A15@*!$!
'54!245)1%4)4,! ($74,!'K! )34! ,4:4,U4A! (1))4,!=$:! :E,4$A!'U4,!
)34! hJ$A,$).! 644A(15@! 4%4,@4524! $5A! :J,U1U$(! =4,4!
%'51)',4A! 4U4,7! )='!=44?:! K,'%!DE,1(! )3,'J@3! CJ54! $K)4,!
E($5)15@! $5A! %'5)3(7! K,'%! CJ(7! )3'J@3! j2)'&4,! 15! FGGF!
$5A!FGG[!'5!)34!J5&J,54A!&('2?!$5A!15!FGG[!'5!)34!&J,54A!
&('2?.!
!
!&+&*%&*1+I(.-+I3%*%(
N(;-#5(2/(0'&+)'0'+
D5$(7:1:!=$:!&$:4A!'5!$!%J()1('2$)1'5!),1$(!4`E4,1%45)!=1)3!
('2$)1'5:! aK$5:b!U14=4A!$:! K1`4A!4KK42):.!B('):!=4,4! ),4$)4A!
$:!,$5A'%!:$%E(4:!=1)315!4$23!K$5.!D!:4E$,$)4!$5$(7:1:!=$:!
A'54! K',! 4$23! 74$,! K',! )34! :'1(! %'1:)J,4! $5A! :'1(!
)4%E4,$)J,4! A$)$.! 9',! &')3! )34! :'1(! )4%E4,$)J,4! $5A! :'1(!
%'1:)J,4!A$)$*!A4E)3!=$:!),4$)4A!$:!$!:E(1)!E(')!K$2)',!=1)315!
%12,':1)4.! 9',! :'1(! )4%E4,$)J,4*! 2',,4($)1'5! &4)=445! )34!
)3,44!A4E)3:!K',!4$23!2',4!=$:!%'A4(4A!$:!$!,$5A'%!4KK42)!
=1)3!$!)'4E(1)Q!2'U$,1$524!:),J2)J,4.!R34!%'5)3!'K!:$%E(15@!
K',! 4$23! )4%E4,$)J,4! :45:',! =$:! ),4$)4A! $:! $! ,4E4$)4A!
%4$:J,4! =1)3! $! )'4E(1)Q! 2'U$,1$524! :),J2)J,4.! 9',! :'1(!
%'1:)J,4*! 2',,4($)1'5! &4)=445! A4E)3:! K',! $! 2',4! =$:!
$::J%4A! )'! &4! Q4,'! &42$J:4! 'K! %'A4(! 2'5U4,@4524!
E,'&(4%:.! l$)4! 'K! :$%E(15@! K',! 4$23! 2',4! A4E)3! =$:!
%'A4(4A! $:! $! ,4E4$)4A! %4$:J,4! =1)3! )34! 2'U$,1$524!
:),J2)J,4! &415@! $! E'=4,! KJ52)1'5! a?F?A1gb! 'K! )34! A$7:!
&4)=445! :$%E(4! A$)4:.! R34! &4:)! K1)! 2'U$,1$524! :),J2)J,4:!
=4,4!:4(42)4A!J:15@!DV+!K,'%!)3':4!:),J2)J,4:!$U$1($&(4! 15!
6D6!B,'2!;1`4A!a6D6!FGGGb.!
!
!$$'I*-#(P<$0#$-1$(+-'(P%&+/I*%8<$-&(
R34! E,'E',)1'5! 'K! U1$&(4! :44A:! )3$)! 4%4,@4A! K,'%! 4$23!
hJ$A,$)!$5A!)34!E,'E',)1'5!'K!)3':4!:44A(15@:!)3$)!:J,U1U4A!
J5)1(! )34! K15$(! :$%E(15@! E4,1'A! 'K! )34! E($5)15@! 74$,!
a4:)$&(1:3%45)b!=4,4! $,2:154! :hJ$,4! ,'')! ),$5:K',%4A.! R34!
),$5:K',%4A! 4%4,@4524! $5A! 4:)$&(1:3%45)! A$)$! $(:'! =4,4!
$5$(7Q4A!&$:4A!'5!$! K1`4A!%J()1('2$)1'5! ),1$(! :)JA7!A4:1@5.!
T$23! K$5O74$,!=$:! ),4$)4A! $:! $5! 15A4E45A45)! ('2$)1'5! $5A!
,4hJ1,4:! )34! $::J%E)1'5! 'K! 15A4E45A4524! &4)=445! K$5O
74$,:.!R31:!$(('=4A!E($554A!2'%E$,1:'5:!&4)=445!FGGF!$5A!
FGG[!'5! )34!2'5),'(!$5A!&4)=445! )34!&J,54A!$5A!J5&J,54A!
K$5!15!FGG[!$:!=4((!$:!)34!,4($)4A!15)4,$2)1'5!=1)3!%12,':1)4!
&7!2,4$)15@!4:)1%$&(4!KJ52)1'5:!K',!)34!E$,)12J($,!37E')34:1:!
)'! &4! )4:)4A.! 6E4214:! =4,4! $5$(7Q4A! &7! KJ52)1'5$(! @,'JE*!
a@,$::*! K',&! ',! :3,J&b!=1)3! :E4214:! ),4$)4A! $:! $! :E(1)! K$2)',!
=1)315! KJ52)1'5$(! @,'JE.! T$23! :E4214:! =$:! $5$(7Q4A!
:4E$,$)4(7!$:!=4((.!
!
D((!:)$)1:)12$(!%'A4(:!=4,4!K1)!J:15@!6D6!B,'2!%1`4A!a6D6!
FGGGb.! 6)$5A$,A! 2342?:! 'K! %'A4(! $::J%E)1'5:! =4,4!
2'5AJ2)4A!$5A!$((!=4,4! $224E)$&(4!@1U45! )34! ,'&J:)54::!'K!
)34!%'A4(!K1))15@!E,'24AJ,4:.!
2008 Shrublands Proceedings 151 NREI XVI
163
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!? ?
!
!
!
!9*#"0$( @qDU4,$@4! %'5)3(7! )4%E4,$)J,4! ay+b! 15! )34!
J5&J,54A! $5A! &J,54A! :1)4! K',! 15)4,:E$24*! J5A4,:3,J&! $5A!
J5A4,),44!%12,':1)4:!$)!)3,44!A4E)3:*!F2%*!\2%!$5A!FG2%.!
(
HP!YVN!(
!
P;;$1&( ,;( !*&$( Wa"0-$'( +-'( Y-/"0-$'( 9+-X( +-'(
S*10,%*&$(,-(!,*I(S,*%&"0$(+-'(N$<7$0+&"0$(
6'1(!)4%E4,$)J,4!=$:!31@34:)!15!CJ54*!CJ(7!$5A!DJ@J:)!=1)3!
CJ(7!&415@!)34!=$,%4:)!%'5)3!15!FGGF!$5A!FGG[!aK1@J,4!Hb.!
R34! &J,54A! :1)4! :'1(! )4%E4,$)J,4:! =4,4! =$,%4,! )3$5! )34!
J5&J,54A! :1)4! 15! &')3! 74$,:! a)$&(4! Hb.! R34! J5A4,),44!
%12,':1)4! =$:! 2''(4,! )3$5! )34! J5A4,:3,J&! $5A! 15)4,:E$24!
%12,':1)4:!'5!&')3!:1)4:!$5A! 15!&')3!74$,:.!R34!A1KK4,4524:!
&4)=445! )34! %12,':1)4:! =4,4! %':)! A1:)152)! AJ,15@! )34!
=$,%4:)!%'5)3:!:$%E(4A.!R34!2''(4:)!('2$)1'5:!=4,4!J5A4,!
),44:!'5!)34!J5&J,54A!:1)4!15!&')3!74$,:!$5A!$((!%'5)3:.!R34!
J5A4,:3,J&! $5A! 15)4,:E$24!%12,':1)4:! '5! )34! J5&J,54A! :1)4!
$5A! )34! J5A4,),44! %12,':1)4:! '5! )34! &J,54A! :1)4! =4,4!
:1@51K12$5)(7! 2''(4,! )3$5! )34! 15)4,:E$24! $5A! J5A4,:3,J&! '5!
)34! &J,54A! :1)4! 15! )34! =$,%4:)! %'5)3:.! 6'1(! )4%E4,$)J,4!
A42,4$:4A!=1)3! A4E)3! '5!&')3! )34! J5&J,54A! $5A!&J,5! :1)4:!
K',!$((!%12,':1)4:*!&J)!)34:4!A1KK4,4524:!=4,4!%':)!$EE$,45)!
AJ,15@!)34!=$,%4:)!%'5)3:.!
!
6'1(! %'1:)J,4! =$:! 31@34:)! 15! 4$,(7! :E,15@! A,'EE15@! 'KK!
hJ12?(7! &7! %1AO;$7.! R31:! E$))4,5! '22J,,4A! $)! $((! A4E)3:*!
$()3'J@3! )34! ,$)4! 'K! A42(154! A42,4$:4A! =1)3! A4E)3! $5A!
A44E4,! :'1(:! ,4%$154A! =4))4,! ('5@4,.! V5! FGGF*! AJ,15@! )34!
($)4! :E,15@! )34! J5A4,),44! %12,':1)4! ,4%$154A! :1@51K12$5)(7!
=4))4,! )3$5!')34,!%12,':1)4:!'5! )34!J5&J,54A! :1)4! a)$&(4!F/!
K1@J,4! Fb.! j5! )34! &J,54A! :1)4! )34! J5A4,),44!%12,':1)4:! A1A!
5')! A1KK4,! K,'%! )34! ')34,! %12,':1)4:! AJ,15@! )31:! E4,1'A!
4`24E)! 1%%4A1$)4(7! $K)4,! ,$15.! V5! FGG[*! )34,4! =4,4! 5'!
:1@51K12$5)!A1KK4,4524:!&4)=445!%12,':1)4:!'5!41)34,!:1)4.!
(
(
9*#"0$(>qDU4,$@4!@,$U1%4),12!:'1(!%'1:)J,4!$)!)34!GO[!2%!
A4E)3! K,'%! )3,44! :$%E(4:! )$?45! '5! )34! 2'5),'(! $5A! &J,5!
:1)4:!15!)34!15)4,:E$24*!J5A4,:3,J&!',!J5A4,),44!%12,':1)4:!15!
;$7! )'!;1A! OCJ(7! 15! FGGF! $5A! FGG[.R34! &J,54A! :1)4! =$:!
&J,54A!'5!;$7!HH!)3,'J@3!)34!Hc)3!FGGF.!
!
P;;$1&( ,;( !*&$( Wa"0-$'( +-'( Y-/"0-$'( 9+-X( +-'(
S*10,%*&$(,-(P<$0#$-1$(+-'(!"06*6+I(
T%4,@4524!'K!)34!:3,J&!18+0#-)/(0'0'!=$:!('=*!4:E421$((7!15!
FGG[!aK1@J,4![b.!R34!'5(7!:1@51K12$5)!A1KK4,4524!=$:!'5!)34!
J5&J,54A! :1)4! 15! FGGF! U4,:J:! FGG[.! <4($)1U4(7! 31@3!
4%4,@4524!'22J,,4A! 15! )34! 15)4,:E$24! 15!FGGF!2'%E$,4A! )'!
)34! J5A4,:3,J&! $5A! J5A4,),44! ('2$)1'5:! 15! FGG[! a)$&(4! [/!
K1@J,4![b.!
!
V5! FGGF*! 5'54! 'K! )34!18+ 0#-)/(0'0'! :44A(15@:! )3$)! 4%4,@4A!
:J,U1U4A! aK1@J,4! [b.! V5! FGG[! D.! ),1A45)$)$! :44A(15@:! )3$)!
4%4,@4A! '5! )34! J5&J,54A! :1)4! J5A4,! :3,J&:! $5A! '5! )34!
&J,54A!:1)4!15!)34!J5A4,),44!('2$)1'5:!A1A!5')!:J,U1U4.!R34,4!
=4,4! 5'! :1@51K12$5)! A1KK4,4524:! $%'5@! )34! ,4%$1515@!
),4$)%45):.!
!
R34!)='!@,$::4:*!F8+*/<$()'!$5A!K8+-)'"5/(*-**!3$A!:1%1($,!
4%4,@4524! E$))4,5:! K',! 74$,*! :1)4! $5A!%12,':1)4.! V5! K$2)*! 1K!
$5$(7Q4A! )'@4)34,! )34,4! =4,4! 5'! :1@51K12$5)! 15)4,$2)1'5:!
=1)3! :E4214:*! $()3'J@3! K8+ -)'"5/(*-*! 3$A! :1@51K12$5)(7!
31@34,! 4%4,@4524! aKH*P! t! d.[M*! ?! t! G.G[F/! K1@J,4! [b.!
T%4,@4524! A1A! 5')! A1KK4,! $%'5@! %12,':1)4:! K',! 41)34,! K8+
-)'"5/(*-*! ',! F8+ */<$()'! 15! FGGF! '5! )34! J5&J,54A! :1)4.!
L'=4U4,*! 15! FGG[! )34! J5A4,),44! %12,':1)4! 3$A! 31@34,!
4%4,@4524!)3$5!)34!')34,!)='!%12,':1)4:!K',!&')3!:E4214:.!!
2008 Shrublands Proceedings 152 NREI XVI
164
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!? ?
(
9*#"0$( FqB,'E',)1'5$(! 4%4,@4524! $5A! :J,U1U$(! 'K! 1#8+
0#-)/(0'0'! :EE.! ;'*/4'('*!K8+ -)'"5/(*-*! $5A!F8+*/<$()'! 15!
)34!2'5),'(!:1)4!15!FGGF!$5A!FGG[!$5A!&J,5!:1)4!15!FGG[!K',!
15)4,:E$24! aV6b*! Z5A4,:3,J&! aZ6b! $5A! Z5A4,),44! aZRb!
%12,':1)4:.! SJ%&4,:! $&'U4! 4$23! &$,! 15A12$)4! )34! $U4,$@4!
5J%&4,! 'K! 15A1U1AJ$(:! 4%4,@15@! ',! :J,U1U15@! E4,! hJ$A,$)!
'J)!'K!HGG!:44A:!E($5)4A.!>$,:!)3$)!:3$,4!)34!:$%4!(4))4,:!15!
4$23!@,$E3!$,4!5')!:1@51K12$5)(7!A1KK4,45)!)3$5!4$23!')34,!$)!
$5!$(E3$!'K!G.G\.!
!
9',! F8+ */<$()'! $5A! K8+ -)'"5/(*-*! 4%4,@4524! =1)315!
%12,':1)4:!A1A!5')!A1KK4,!&4)=445!74$,:!$()3'J@3!)34,4!=$:!
@454,$((7! ('=4,! 4%4,@4524! 15! FGG[.! 9',! F8+ */<$()'! )34!
A1KK4,4524! &4)=445! 74$,:! =$:! E,1%$,1(7! AJ4! )'! A42,4$:4A!
4%4,@4524! 15! )34! 15)4,:E$24!$5A!J5A4,:3,J&!('2$)1'5:.!R34!
A1KK4,4524! &4)=445! )34! 74$,:! '5! )34! J5&J,54A! K$5! K',! K8+
-)'"5/(*-*! =$:!%J23! @,4$)4,! K',! )34! J5A4,:3,J&! ('2$)1'5:!
$5A! 1K! )$?45! 15A1U1AJ$((7! )31:! A1KK4,4524! =$:! :1@51K12$5)!
a)H*Fd!t!c.Gc*!E)J?47!t!G.GHN/!K1@J,4![/!)$&(4![b.!
!
R34! )='! @,$::! :E4214:! $(:'! 3$A! :1%1($,! :44A(15@! :J,U1U$(!
E$))4,5:*! =1)3! 5'! :1@51K12$5)! 15)4,$2)1'5:! &4)=445! :E4214:!
$5A!%12,':1)4*!74$,*!',!:1)4.!K8+-)'"5/(*-*!3$A!:1@51K12$5)(7!
@,4$)4,!:J,U1U$(!'U4,$((!)3$5!F8+*/<$()'!aKH*c\!t!ÉN.FM*!?!t!
G.GHG/!K1@J,4![b.!>')3!:E4214:!3$A!)34!31@34:)!:J,U1U$(!,$)4:!
J5A4,!),44:!'5!)34!J5&J,54A!:1)4!15!&')3!74$,:*!$()3'J@3!K',!
K8+ -)'"5/(*-*! :J,U1U$(! J5A4,! ),44:! =$:! 5')! :1@51K12$5)(7!
@,4$)4,! )3$5! 15! )34! J5A4,:3,J&! $,4$:! 15! FGGF! a)$&(4! [b.!
6J,U1U$(! 15!FGG[!=$:!31@34,! )3$5! 15!FGGF! K',!&')3!:E4214:!
'5! )34! J5&J,54A! :1)4.! 9',! K8+ -)'"5/(*-*! :J,U1U$(! 15!
J5A4,:3,J&! ('2$)1'5:! A1KK4,4A! &4)=445! 74$,:! $()3'J@3!
:J,U1U$(! 15! )34! ')34,! %12,':1)4:! A1A! 5').! 6J,U1U$(! A1A! 5')!
A1KK4,! $%'5@! %12,':1)4:! '5! )34! &J,54A! :1)4! K',! 41)34,!
:E4214:*! $()3'J@3! :J,U1U$(! 15! )34! J5A4,),44! ('2$)1'5:!
,4%$154A! 31@34,! )3$5! ')34,! %12,':1)4:.! S41)34,! :E4214:!
:J,U1U4A!'5!)34!&J,54A!:1)4! 15!J5A4,:3,J&!('2$)1'5:!aK1@J,4!
[b.!
!
!
N+/I$(@q<4E4$)4A!%4$:J,4:!%1`4A!4KK42):!DSjWD!K',!$U4,$@4!%'5)3(7!:'1(!)4%E4,$)J,4:!a%'5)3!$5A!A4E)3!=4,4!),4$)4A!
$:!,4E4$)4A!%4$:J,4!=1)3!)'4E(1)Q!2'U$,1$524!:),J2)J,4b.!F!U$(J4:!?G.G\!$5A!x!G.GH!$,4!1)$(121Q4A*!?!U$(J4:!?G.GH!$5A!x!G.GGH!
$,4!&'(A!K$24A!$5A!?!U$(J4:!?!G.GGH!$,4!&'(A!K$24A!$5A!1)$(121Q4A.!!
! >??>( >??F(
P;;$1&( 6:! 9DU+I"$( 8! 6:! 9DU+I"$( 8!
61)4! H*c! d\.[H! ?l??@( H*c! [H.cP! ?l??E(
;12,':1)4! F*M! Hd.Fd! ?l??>( F*M! cc.dd! KFRFF>!
;12,':1)4m!61)4! F*M! H.FF! G.[cd! F*M! [.M\! G.GdN!
l4E)3! F*Fc! HH.N\! KFRFF>! F*Fc! dG.N\! KFRFF>!
l4E)3m61)4! F*Fc! H.[N! G.FN[! F*Fc! H.PG! G.HNF!
l4E)3m!;12,':1)4! c*Fc! G.dH! G.d\P! c*Fc! H.[F! G.FPF!
l4E)3m!61)4m!;12,':1)4! c*Fc! G.cH! G.MGF! c*Fc! G.dd! G.dF[!
;'5)3! c*Hcc! FcG[! KFRFF>! c*Hcc! FGMH! KFRFF>!
;'5)3m!61)4! c*Hcc! HP.F\! KFRFF>! c*Hcc! \.P\! KFRFF>!
;'5)3m!;12,':1)4! M*Hcc! HG.P[! KFRFF>! M*Hcc! M.MF! KFRFF>!
;'5)3m!;12,':1)4m!61)4! M*Hcc! c.[N! KFRFF>! M*Hcc! H.FP! G.F\c!
;'5)3m!l4E)3! M*Hcc! [N.\\! KFRFF>! M*Hcc! HN.\\! KFRFF>!
;'5)3m!l4E)3m!61)4! M*Hcc! F.dP! ?l??C( M*Hcc! G.P\! G.cN\!
;'5)3m!l4E)3m!;12,':1)4! Hd*Hcc! G.PM! G.cMF! Hd*Hcc! G.\P! G.MM\!
;'5)3m!l4E)3m!61)4m!;12,':1)4! Hd*Hcc! G.\c! G.PFc! Hd*Hcc! G.HF! H.GGG!
2008 Shrublands Proceedings 153 NREI XVI
165
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!? ?
N+/I$( >q<4E4$)4A!%4$:J,4:!%1`4A! 4KK42):!DSjWD! K',! @,$U1%4),12! :'1(!%'1:)J,4! aA$)4!=$:! ),4$)4A! $:! ,4E4$)4A!%4$:J,4!
=1)3!$!E'=4,!2'U$,1$524!:),J2)J,4b.!F!U$(J4:!?G.G\!$5A!x!G.GH!$,4!1)$(121Q4A*!?!U$(J4:!?G.GH!$5A!x!G.GGH!$,4!&'(A!K$24A!$5A!?!
U$(J4:!?!G.GGH!$,4!&'(A!K$24A!$5A!1)$(121Q4A.!
! >??>( >??F(
P;;$1&( 6:! 9DU+I"$( 8! 6:! 9DU+I"$( 8!
61)4!a>J,5!U:.!Z5&J,54Ab! H*c! H\.Gc! c8cTd+ H*c! FG.[M! c8cTc+
;12,':1)4! F*M! N.PF! c8cT_+ F*M! N.GM! c8cTe+
;12,':1)4m!61)4! F*M! G.cG! G.dMd! F*M! G.P[! G.c[[!
l4E)3! F*Fc! \.PN! ?l??^( F*FN\! \.Nc! ?l??[(
l4E)3m61)4! F*Fc! F.dM! G.GMP! F*FN\! H.[G! G.FN\!
l4E)3m!;12,':1)4! c*Fc! F.GG! G.HFN! c*FN\! G.HM! G.PcN!
l4E)3m!61)4m!;12,':1)4! c*Fc! G.\\! G.NGH! c*FN\! G.cP! G.NcF!
l$)4! P*[Fc! FdF.dG! KFRFF>! N*FN\! HHc.F[! KFRFF>!
l$)4m!61)4! P*[Fc! c.c\! KFRFF>! N*FN\! d.dd! KFRFF>!
l$)4m!;12,':1)4! HM*[Fc! [.cH! KFRFF>! Hc*FN\! H.dP! G.G\N!
l$)4m!;12,':1)4m!61)4! HM*[Fc! H.N\! c8c_c+ Hc*FN\! F.cH! ?l??F(
l$)4m!l4E)3! HM*[Fc! N.cG! p?l??@( Hc*FN\! c.[G! KFRFF>!
l$)4m!l4E)3m!61)4! HM*[Fc! H.cH! G.HF[! Hc*FN\! G.PH! G.\cM!
l$)4m!l4E)3m!;12,':1)4! [d*[Fc! H.FH! G.HPN! FM*FN\! G.dM! G.MMd!
l$)4m!l4E)3m!61)4m!;12,':1)4! [d*[Fc! G.N[! G.MNG! FM*FN\! G.[G! G.PPP!
!!
R34! )='! K',&:! 3$A! hJ1)4! A1KK4,45)! 4%4,@4524! E$))4,5:!
2'%E$,4A!)'!)34!@,$::4:.!VK!$5$(7Q4A!)'@4)34,!)347!$(:'!A1A!
5')! :3'=! $57! :1@51K12$5)! 15)4,$2)1'5:! K',! :E4214:! $()3'J@3!
)34,4! =$:! $! :1@51K12$5)! :E4214:! 4KK42)"! N8+ $2%/&&'0$2! 3$A!
31@34,! 4%4,@4524! )3$5! 78+ '#6/(0/$*.! N8+ $2%/&&'0$2!
$5$(7Q4A!$('54!3$A!5'!:1@51K12$5)!A1KK4,4524:!15!4%4,@4524!
&4)=445! 74$,:*! :1)4:! ',! %12,':1)4:! aK1@J,4! c*! )$&(4! [b.! 78+
'#6/(0/$*! 3$A! 5'! :1@51K12$5)! A1KK4,4524! $%'5@! %12,':1)4:!
'5! )34! J5&J,54A! :1)4! 15! FGGF*! &J)! 15! FGG[! )34! 15)4,:E$24!
$,4$:! 3$A! :1@51K12$5)(7! 31@34,! 4%4,@4524! )3$5! )34!
J5A4,:3,J&! $,4$:.! R34,4! =$:! 5'! A1KK4,4524! 15! 4%4,@4524!
$%'5@! A1KK4,45)! %12,':1)4:! '5! )34! &J,54A! :1)4.! R34!
J5A4,),44! $,4$:! '5! )34! &J,54A! :1)4! 3$A! :1@51K12$5)(7! (4::!
4%4,@4524!)3$5!15)4,:E$24!$,4$:!'5!)34!J5&J,54A!:1)4.!
!
R34! )='! K',&:! =4,4! :1%1($,! 15! )341,! :J,U1U$(! E$))4,5:*!
:3'=15@! 5'! :1@51K12$5)! 15)4,$2)1'5:! &4)=445! :E4214:! ',!
')34,! K$2)',:! =345! $5$(7Q4A! )'@4)34,.! N8+ $2%/&&'0$2! A1A!
3$U4!:1@51K12$5)(7!@,4$)4,!:J,U1U$(! )3$5!78+'#6/(0/$*! aKH*cM!
t! Fd.FH*! ?! w! G.GGHb.! N8+ $2%/&&'0$2! 3$A! 5'! :1@51K12$5)!
A1KK4,4524:! 15! :J,U1U$(! =1)3! %12,':1)4*! 74$,*! :1)4! ',! )341,!
15)4,$2)1'5:! a)$&(4! [b.! 78+ '#6/(0/$*! A1A! 5')! :J,U1U4! 15! )34!
J5A4,:3,J&! ('2$)1'5:! '5! )34! J5&J,54A! :1)4! 15! FGG[! ',! )34!
J5A4,),44!('2$)1'5:!'5!)34!&J,54A!:1)4!aK1@J,4!cb.!!
(
Q6$04*-&$0( +-'( !$1,-'( `$+0( !"06*6+I( ,-( Y-/"0-$'(
!*&$(
644A(15@:! )3$)!4%4,@4A! 15!FGGF!'5! )34!J5&J,54A!:1)4!=4,4!
K'(('=4A!'U4,!=15)4,!$5A!AJ,15@!)34!FGG[!@,'=15@!:4$:'5.!
jU4,=15)4,! :J,U1U$(!=$:!31@3! K',! $((! :E4214:! ,$5@15@! K,'%!
[[! )'! HGG! E4,245)! $5A! $U4,$@15@! MF! E4,245).! jU4,=15)4,!
:J,U1U$(!=$:!5')! :1@51K12$5)(7!A1KK4,45)!&4)=445!%12,':1)4:!
K',!$57!:E4214:.!R34!:42'5A!:4$:'5!:J,U1U$(!=$:!%J23!%',4!
U$,1$&(4! ,$5@15@! K,'%! G! )'! M\! E4,245)! =1)3! $!%4$5! 'K! [\!
E4,245).!R34!'5(7!:1@51K12$5)!A1KK4,4524!=$:!K',!)34!@,$::4:!
=34,4! J5A4,),44! $5A! J5A4,:3,J&! %12,':1)4:! 3$A! 31@34,!
:J,U1U$(! )3$5! 15)4,:E$24:! aKF*M.[! t! N.HH/! ?! t! G.GHb.!
l4%'@,$E312! :)'23$:)1:1)7! E,'&$&(7! E($74A! $! ($,@4! ,'(4! 15!
)34!:J,U1U$(!4:)1%$)4:!AJ,15@!)31:!E4,1'A*!4:E421$((7!15!)3':4!
:E4214:!)3$)!3$A!('=!151)1$(!4%4,@4524!$5A!:J,U1U$(.!
!
!
9*#"0$( [qB,'E',)1'5$(! 4%4,@4524! $5A! :J,U1U$(! 'K! N8+
$2%/&&'0$2!$5A!78+'#6/(0/$*!15!)34!2'5),'(!:1)4!15!FGGF!$5A!
FGG[!$5A!&J,5!:1)4!15!FGG[!K',!15)4,:E$24!aV6b*!Z5A4,:3,J&!
aZ6b!$5A!Z5A4,),44! aZRb!%12,':1)4:.!SJ%&4,:!$&'U4!4$23!
&$,!15A12$)4!)34!$U4,$@4!5J%&4,!'K!15A1U1AJ$(:!4%4,@15@!',!
:J,U1U15@! E4,! hJ$A,$)! 'J)! 'K! HGG! :44A:! E($5)4A.! >$,:! )3$)!
:3$,4! )34! :$%4! (4))4,:! 15! 4$23! @,$E3! $,4! 5')! :1@51K12$5)(7!
A1KK4,45)!)3$5!4$23!')34,!$)!$5!$(E3$!'K!G.G\.!
2008 Shrublands Proceedings 154 NREI XVI
166
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!? ?
N+/I$(FqDSjWD!)$&(4:!K',!$,2:154!:hJ$,4!,'')!),$5:K',%4A!4%4,@4524!$5A!:J,U1U$(!)3,'J@3!)34!K1,:)!@,'=15@!:4$:'5!K',!18+
0#-)/(0'0'*!F8+*/<$()'*!K8+-)'"5/(*-**!N8+$2%/&&'0$2!$5A!78+'#6/(0/$*.!n4$,!4KK42):!=4,4!)4:)4A!'5!)34!2'5),'(!:1)4:!$5A!:1)4!
4KK42):! a&J,5!U4,:J:!2'5),'(! :1)4b!=4,4!'5(7! )4:)4A! 15!FGG[.!F!U$(J4!?!G.G\!$5A!x!G.GH!$,4! 1)$(121Q4A*!?!U$(J4:!?G.GH!$5A!x!
G.GGH!$,4!&'(A!K$24A!$5A!?!U$(J4:!?!G.GGH!$,4!&'(A!K$24A!$5A!1)$(121Q4A.!
P;;$1&( ! =R(2#6)'(&(&! 8R4)$+'6&! SR#6&%.)'4#4! QR+,1)**&(+,! TR&23)'()+4!
P<$0#$-1$( ).+ 9! ?OU$(J4! 9! ?SU$(J4! 9! ?OU$(J4! 9! ?OU$(J4! 9! ?SU$(J4+
;12,':1)4! F*P! N.Hd! G.G\M! d.Hd! ?l??C( HG.dd! ?l??@( G.P\! G.cGd! \.cP! c8cTf+
n4$,!a+'5),'(b! H*P! P.Pc! ?l??[( \.dF! c8cf]+ Hd.Mc! ?l??F( G.cd! G.\H\! F.MH! G.HFM!
61)4!aFGG[b! H*P! G.Gd! G.MHc! H.PH! G.FGG! H[.cM! ?l??E( F.Hd! G.HN\! H.FG! G.[GF!
n4$,m;12,':1)4!
!
F*HM! G.N[! G.cP[! F.NM! G.GMM! F.[G! G.HFP! F.H\! G.Hcd! c.FN! c8c_c+
61)4m;12,':1)4!aFGG[b! F*HM! G.cH! G.ddd! P.[d! ?l??>( N.MM! ?l??[( [.F[! G.Gd[! d.\c! ?l??G(
!"06*6+I( ! ! ! ! + ! + ! ! ! !
;12,':1)4! F*P! G.\F! G.dGH! N.dH! FRFFU! HG.FP! ?l??@( G.[[! G.NF\! d.HF! ?l??C(
!
T:!)Y!!:QA(
!
R34! E$))4,5:! 'K! %12,':1)4! 45U1,'5%45)$(! 2'5A1)1'5:! $5A!
:44A(15@!4:)$&(1:3%45)!'&:4,U4A!15!)31:!:)JA7!$,4!2'5:1:)45)!
=1)3!%':)!:)JA14:!'K! K1,4!$5A!%12,':1)4! 15! )34!8,4$)!>$:15.!
L1@34,! :'1(! )4%E4,$)J,4:! '5! )34! &J,5! :1)4! 4:E421$((7! $)! )34!
:J,K$24! %$7! &4! $)),1&J)4A! )'! :4U4,$(! K$2)',:! 152(JA15@!
152,4$:4A!:'($,!,$A1$)1'5!,4$2315@!)34!:'1(!$5A!152,4$:4A!:'1(!
34$)15@!K,'%!:'1(!&($2?4515@.!L1@34,!:'1(!)4%E4,$)J,4:!3$U4!
&445!,4E',)4A!$K)4,!3$,U4:)15@!15!E157'5OgJ51E4,!=''A($5A:!
aTU4,4))! HPM\b! $5A! 15! &J,54A! ,1E$,1$5! 2',,1A',:! A'%15$)4A!
&7! 1#0/2-*-'+ 0#-)/(0'0'! U$,.! 0#-)/(0'0'! a+3$%&4,:! $5A!
-1554,'')3!FGGHb.!R34!,4($)1U4(7!('=4,!)4%E4,$)J,4:!15!)34!
J5A4,),44! %12,':1)4:! 2'%E$,4A! )'! )34! 15)4,:E$24! $5A!
J5A4,:3,J&!%12,':1)4:!'5!)34!&J,54A!:1)4!=$:!(1?4(7!2$J:4A!
&7! E$,)1$(! :3$A15@! K,'%! :)$5A15@! A4$A! ),44:! $:!=4((! $:! )34!
,4)45)1'5!'K!544A(4!%$):!$K)4,!)34!K1,4!)3$)!15:J($)4A!)34!:'1(.!
R34! ('=! )4%E4,$)J,4:! '5! )34! J5A4,),44! %12,':1)4:! '5! )34!
J5&J,54A! :1)4! =4,4! E,'&$&(7! AJ4! 5')! '5(7! )'! )34! 544A(4!
%$):!&J)!$(:'!)34!152,4$:4A!:3$A15@!E,'U1A4A!&7!(1U4!),44:.!
!
R34!@454,$((7!31@34,!:'1(!%'1:)J,4!15!)34!&J,5!:1)4!%1@3)!&4!
AJ4! )'! ('=4,! ),$5:E1,$)1'5! ,$)4!AJ4! )'!U4@4)$)1'5! ('::.!6'1(!
%'1:)J,4! AJ,15@! )34! @,'=15@! :4$:'5! 15! &J,54A! ,1E$,1$5!
2',,1A',:! A'%15$)4A! &7! &1@! :$@4&,J:3! =$:! $(:'! 31@34,! '5!
&J,54A! :1)4:! a+3$%&4,:! $5A! -1554,'')3! FGGHb.! 6'1(!
%'1:)J,4!15!E157'5OgJ51E4,!=''A($5A:!3$:!&445!,4E',)4A!)'!
152,4$:4!AJ,15@!)34!K1,:)!F!)'![!74$,:!$K)4,!),44!3$,U4:)15@!$:!
=4((! 15A12$)15@! )3$)! ),44! A4$)3! ',! ,4%'U$(! 1:! A,1U15@! )34!
A1KK4,4524! aTU4,4))! HPM\b.! R34! 31@34,! :'1(! %'1:)J,4! J5A4,!
),44:! AJ,15@! :E,15@! $5A! 4$,(7! :J%%4,! 1:! E,'&$&(7! AJ4! )'!
('=4,!4U$E',$)1'5!AJ4!:3$A15@*! )34! 15:J($)15@!4KK42)!'K! )34!
(1))4,! %$)! $5A! 31@34,! ',@$512! 2'5)45)! 'K! )34:4! :'1(:!
2'%E$,4A!)'!)34!J5A4,:3,J&!$5A!15)4,:E$24!('2$)1'5:.!
!
644A15@! :J224::! 'K! 18+ 0#-)/(0'0'! 1:! )7E12$((7! ('=! an'J5@!
$5A!TU$5:!HPMd/!;474,!HPPG/!>'')3!$5A!')34,:!HPPPb!$5A!
5$)J,$(! ,42,J1)%45)! 1:!&4(14U4A! )'!&4!4E1:'A12!a-'%%$::'5!
HPcM/!+$=?4,!HPMG/!B4,,7%$55!$5A!')34,:!FGGGb.!;$57!'K!
)34! ,4E',)4A! ,4$:'5:! K',! E'',! :44A15@! :J224::! %1@3)! 3$U4!
$KK42)4A! )31:! :)JA7! $:! =4((.! R34! E($5)15@! A4E)3! 'K! G.\! 2%!
=$:!:1%1($,!)'!)3$)!,42'%%45A4A!K',!)31:!:E4214:!a&,'$A2$:)!
:44A15@!)'!w!G.\2%/!;2D,)3J,!$5A!#4(23!HPMF/!;2D,)3J,!
$5A!')34,:!HPP\b*!&J)! 15!J5A4,),44!$5A!:3,J&!%12,':1)4:!$5!
$AA1)1'5$(!H!2%!'K!(1))4,!=$:!$AA4A!)3$)!%$7!3$U4!A42,4$:4A!
4%4,@4524! ,$)4:.! D()3'J@3! )34! :44A:! E,'U1A4A! &7! )34!
2'%%4,21$(! @,'=4,:! =4,4! K,'%! $,4$:! =1)3! :1%1($,!
45U1,'5%45)$(! 23$,$2)4,1:)12:*! )34! ($2?! 'K! ('2$((7O$A$E)4A!
E'EJ($)1'5:! %$7! 3$U4! ,4:J()4A! 15! %1:O)1%4A! @4,%15$)1'5!
$5A!2$J:4A!152,4$:4A!%',)$(1)7!a;474,!$5A!;'5:'5!HPPGb.!
#4! %$7! 3$U4! J5A4,! 4:)1%$)4A! 4%4,@4524! &42$J:4! 18+
0#-)/(0'0'! 1:! 4`E42)4A! )'! 4%4,@4! 15! ($)4! =15)4,! )'! 4$,(7!
:E,15@! 'K)45! J5A4,! :5'=! a;474,! 4)! $(! HPPG/! ;474,! $5A!
;'5:'5! HPPGb! ',! 2'1521A45)! =1)3! :5'=! %4()! a;'5:'5!
HPPPb!&4K',4!:$%E(15@!&4@$5.!;',)$(1)7!2$5!&4!31@3!15! )34!
K1,:)!K4=!=44?:!'K!4%4,@4524!a$!E4,1'A!=345!)34!:)JA7!:1)4!
=$:! 15$224::1&(4b.!R31:!%',)$(1)7! 3$:! &445! $::'21$)4A!=1)3!
A$%E15@!'KK!a;474,!$5A!;'5:'5!HPPGb!$5A!4$,(7!%'1:)J,4!
:),4::!a>'()Q!HPPcb.!R34!('=!:44A(15@!:J,U1U$(!'K!)3':4!)3$)!
=4,4!A4)42)4A!$:!4%4,@15@!=$:!(1?4(7!AJ4!)'! )34!2'%&154A!
4KK42):! 'K! ($)4! :E,15@! K,':):! $:! '&:4,U4A! &7! ;474,! $5A!
;'5:'5! aHPPGb! $5A! ('=! :'1(! %'1:)J,4! $:! '&:4,U4A! &7!
j=45:!$5A!S',)'5!aHPPFb.!R34!)='!74$,:!:$%E(4A!=4,4!A,7!
)'! 5',%$(! &$:4A! '5! $55J$(! E,421E1)$)1'5! 74$,:! aHc.P! $5A!
FH.G!2%!)')$(!K',!)34!=$)4,!74$,!FGGF!$5A!FGG[!,4:E42)1U4(7!
2'%E$,4A! )'! $! [G! 74$,!%4$5! 'K! FG.H! 2%! K,'%! )34!DJ:)15*!
SW!=4$)34,!:)$)1'5b.!
!
R34! 4%4,@4524! $5A! :J,U1U$(! E$))4,5:! 'K! )34! )='! @,$::4:!
E$,$((4(:! )341,! A1:),1&J)1'5! '5! )34! ($5A:2$E4.! >')3! @,$::4:!
$,4!%',4!2'%%'5!J5A4,!),44:*!4:E421$((7!$)!)34!4A@4!'K!)34!
(1))4,! ($74,! aTU4,,4)!$5A!')34,:!HPM[b*!$5A!@454,$((7!31@34,!
@,$::! 2'U4,! J5A4,! ),44:! 3$:! &445! ,4E',)4A! 15! S',)3!
D%4,12$5! $,1A! ($5A:2$E4:! aD,%45),'J)! $5A! B14E4,! HPMMb.!
8,4$)4,!:J,U1U$(!'K!@,$::4:!J5A4,!:3,J&:!3$:!&445!,4E',)4A!
K',! $,1A! :3,J&! 2'%%J51)14:! a8$,21$O;'7$! $5A! ;204((!
HPNG/!LJ&4,O6$55=$(A! $5A!B7?4! FGG\b! $5A*! $()3'J@3! )31:!
E$))4,5!'K!31@34,!:J,U1U$(!=$:!:445!15!'J,!A$)$*!)34!152,4$:4!
=$:!5')!:1@51K12$5).!R34!152,4$:4!15!4%4,@4524!$5A!:J,U1U$(!
J5A4,! ),44:! =$:! 5')! '&:4,U4A! '5! )34! &J,54A! :1)4.! D(:'*!
541)34,!K8+-)'"5/(*-*!5',!F8+*/<$()'!:J,U1U4A!15!J5A4,:3,J&!
%12,':1)4:!'5!)34!&J,54A!:1)4.!V52,4$:4A!4`E':J,4!$5A!%',4!
2008 Shrublands Proceedings 155 NREI XVI
167
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!? ?
4`),4%4! :'1(! )4%E4,$)J,4:! 2$5! 2$J:4! 31@34,! :44A(15@!
%',)$(1)7!15!J5A4,:3,J&!$5A!J5A4,),44!%12,':1)4:!K'(('=15@!
&J,515@! a+3$%&4,:! $5A! -1554,'')3! FGGHb.! L'=4U4,*!
,4:'J,24!$U$1($&1(1)7*!&')3!5J),145):!a>($5?!$5A!')34,:!HPPc*!
FGG[b!$5A!=$)4,!a+3$%&4,:!$5A!-1554,'')3!FGGHb*!)7E12$((7!
152,4$:4:!K'(('=15@!K1,4!$5A!2$5!,4:J()! 15! 152,4$:4A!@,'=)3!
$5A! ,4E,'AJ2)1'5! 'K! :J,U1U15@! :44A(15@:! a+3$%&4,:! $5A!
')34,:! FGGNb.! 8,'=15@! :4$:'5! 2'5A1)1'5:! $EE4$,4A! )'!
%'A1K7! &')3! 4%4,@4524! $5A! :J,U1U$(! E$))4,5:.! j5! )34!
J5&J,54A!K$5*!FGGF!3$A!&4))4,!4%4,@4524!)3$5!FGG[.!S4$,O
:J,K$24! :'1(! )4%E4,$)J,4:! $U4,$@4A! HGy+! =$,%4,! 15! FGGF!
)3$5!15!FGG[!$5A!)31:!%$7!3$U4!(4A!)'!152,4$:4A!@4,%15$)1'5!
,$)4:!aK',!4`$%E(4*!+3$%&4,:!$5A!')34,:!FGGNb.!V5!2'5),$:)*!
:J,U1U$(!'5!)34!J5&J,54A!:1)4:!=$:!31@34,!15!FGG[*!$!=4))4,!
74$,!2'%E$,4A!)'!FGGF.!!
!
R34! )='! K',&:!A1A!5')! :3'=!$57!2(4$,!E$))4,5:! 15! ,4:E'5:4!
)'! %12,':1)4! ',! ('2$)1'5! aK$5b.! N8+ $2%/&&'0$2! =$:! 5')!
$KK42)4A! &7! %12,':1)4! ',! &J,515@! $5A! 4%4,@4524! $5A!
:J,U1U$(! =$:! 31@3! 15! $((! ('2$)1'5:.! N8+ $2%/&&'0$2! 1:!
2'%%'5!)3,'J@3'J)!&')3!)34!&J,54A!$5A!J5&J,54A!:1)4!$5A!
5$)J,$(! :44A(15@:! =4,4! '&:4,U4A! 4:)$&(1:315@! 15! 4hJ$(!
$&J5A$524!'5!&')3!:1)4:!al3$4%4,:!FGGdb.!78+'#6/(0/$*!3$A!
K$1,! )'!E'',!4%4,@4524!$5A!U4,7!E'',!:J,U1U$(.!T%4,@4524!
=$:! 31@34,! 15! 15)4,:E$24:! 15! FGG[! )3$5! 15! J5A4,:3,J&!
%12,':1)4:!'5!)34!2'5),'(!:1)4!$()3'J@3!)31:!=$:!5')!)34!2$:4!
15! FGGF.! R34! J51U4,:$((7! E'',! :J,U1U$(! 'K! 78+ '#6/(0/$*!
'&:4,U4A!34,4!2'5),$:)4A!=1)3!$5!'&:4,U4A!152,4$:4!15!2'U4,!
$5A!5$)J,$(!:44A(15@!4:)$&(1:3%45)!'5!)34!&J,54A!:1)4! )3,44!
74$,:! ($)4,! aT.! 8'4,@15! Z51U4,:1)7! S4U$A$*! <45'*! SW*!
E4,:'5$(! 2'%%J512$)1'5b.! R31:! 15A12$)4:! )3$)! &')3! ('2$((7!
$A$E)4A! :44A! :'J,24:! $5A! :1)4! %'A1K12$)1'5! %$7! &4!
1%E',)$5)! K',! 4:)$&(1:315@! 78+ '#6/(0/$*! K'(('=15@!
E,4:2,1&4A!K1,4.!!
!
R31:! :)JA7! =$:! 2'5AJ2)4A! 15! E('):! =1)3! 15)4,%4A1$)4! ),44!
2'U4,! a[M!E4,245)b!$5A! )34! 1%%4A1$)4!4KK42):!'K! )34! :E,15@!
E,4:2,1&4A!&J,5!$EE4$,4A!)'!&4!%',4!54@$)1U4!K',!:44A(15@:!
)3$5! $AJ()! E($5):.! V5! $! 2'52J,,45)! :)JA7! '5! )34! :$%4! :1)4!
)34,4!=$:! $5! 152,4$:4! 15! 2'U4,! 'K! &')3! )34! E4,4551$(! @,$::!
$5A! K',&! :E4214:! '5! )34! &J,54A! :1)4*! 152(JA15@! )34! :E4214:!
'&:4,U4A! 15! )31:! :)JA7! al3$4%4,:! FGGdb.!DAJ()! E($5):! )3$)!
:J,U1U4A! )34! K1,4! =4,4! J5A'J&)4A(7! %',4! )'(4,$5)! 'K! )34!
3$,:3!E':)OK1,4!45U1,'5%45)!)3$5!:44A(15@:*!$5A!)34!152,4$:4!
15! 2'U4,! 2$%4! ($,@4(7! K,'%! E,4O4`1:)15@! 15A1U1AJ$(:.!
6J,U1U',:!=4,4! ,4(4$:4A! K,'%!2'%E4)1)1'5! K,'%! )34! :3,J&:!
$5A! ),44:*! $5A! 4`31&1)4A! 152,4$:4A! E,'AJ2)1U1)7! &42$J:4! 'K!
$5!152,4$:4!'K!$U$1($&(4!:'1(!=$)4,!$5A!5J),145):!a<$J!FGG\b.!
R34! 4KK42):! 'K! )34! E,4:2,1&4A! K1,4! '5! :44A(15@! 4%4,@4524!
$5A!:J,U1U$(!$EE4$,4A! )'!%'A4,$)4!'U4,! )1%4*!$5A!:44A(15@!
4:)$&(1:3%45)!K,'%!,4E,'AJ215@!$AJ():!'22J,,4A!'5!)34!:1)4!
=1)315!)3,44!74$,:!$K)4,!)34!&J,5!al3$4%4,:!FGGdb.!
!
D:! 4`E$5A15@! =''A($5A:! %$)J,4! $5A! 2$5'E7! 2'U4,!
152,4$:4*!E4,4551$(!@,$::!$5A!K',&!2'U4,!)7E12$((7!A42,4$:4:!
$5A! )34! ,1:?! 'K! 31@3! :4U4,1)7! 2,'=5! K1,4! 152,4$:4:! a;1((4,!
$5A! R$J:23! FGGFb.! j5! )34! :)JA7! :1)4! $,4$:! A'%15$)4A! &7!
),44:!aNM!E4,245)!2$5'E7!2'U4,b!3$A!('=!2'U4,!$5A!&1'%$::!
'K! E4,4551$(! 34,&$24'J:! :E4214:! $5A! (1%1)4A! :3,J&!
4:)$&(1:3%45)! )3,44! 74$,:! $K)4,! )34! &J,5! al3$4%4,:! FGGdb.!
-'=! $&J5A$524! 'K! E4,4551$(! 34,&$24'J:! :E4214:! '5! )34:4!
:1)4:! ,4:J()4A! 15! (1%1)4A! :44A! 15EJ)! aD((45! $5A! ')34,:!
:J&%1))4Ab*! $5A! 45U1,'5%45)$(! 2'5A1)1'5:! $K)4,! E,4:2,1&4A!
K1,4! =4,4! $)! (4$:)! $:! 3$,:3! $:! )3':4! '5! $,4$:! =1)3!
15)4,%4A1$)4! ),44! 2'U4,.! R31:! 15A12$)4:! )3$)! $:! ),44! 2'U4,!
152,4$:4:! )34! E,'&$&1(1)7! 'K! J5$::1:)4A! ,42'U4,7! 'K! )34:4!
:1)4:! A42,4$:4:! $5A! )34! 1%E',)$524! 'K! ,4U4@4)$)1'5! $5A!
:44A(15@!4:)$&(1:3%45)!152,4$:4:.!61)4:!=1)3!31@3!),44!2'U4,!
%$7! 3$U4! 2,'::4A! &1'('@12$(! )3,4:3'(A:*! $5A! ,4:)',$)1'5! )'!
:$@4&,J:3! :4%1OA4:4,)! :E4214:! K'(('=15@! 41)34,! E,4:2,1&4A!
K1,4!',!=1(AK1,4!=1((! (1?4(7! ,4hJ1,4! ,4U4@4)$)1'5!=1)3!5$)1U4!
:4%1OA4:4,)!:E4214:.!
!
)QA)VY!:QA!(
!
R31:! :)JA7! 2'5),1&J)4:! )'! 'J,! &$:12! J5A4,:)$5A15@! 'K! )34!
4KK42):! 'K! K1,4! '5! :44A(15@! 4:)$&(1:3%45)! 15! :4%1O$,1A!
=''A($5A:! $5A! :3,J&($5A:! $5A! 3$:! 1%E',)$5)! 1%E(12$)1'5:!
K',!)341,!,4:)',$)1'5.!R34!:E,15@!E,4:2,1&4A!K1,4!15!)34!:)JA7!
,4:J()4A! 15! 152,4$:4:! 15! :'1(! ,4:'J,24:*! 152(JA15@! &')3! :'1(!
5J),145):! a<$J! FGG\b! $5A! :'1(! =$)4,! $:! 3$:! &445! '&:4,U4A!
$K)4,!=1(AK1,4:!',!K$((!E,4:2,1&4A!&J,5:!15!:1%1($,!42':7:)4%:!
a>($5?! $5A! ')34,:! HPPc*! FGG[/! +3$%&4,:! $5A! -1554,'')3!
FGGHb.! V52,4$:4A! 4`E':J,4! $5A! &($2?454A! :'1(:! K'(('=15@!
)34! &J,5! ,4:J()4A! 15! 31@34,! :'1(! )4%E4,$)J,4:! $:! '&:4,U4A!
4(:4=34,4! a+3$%&4,:! $5A! -1554,'')3! FGGHb*! &J)!
45U1,'5%45)$(! 2'5A1)1'5:! A1KK4,4A! $%'5@! %12,':1)4:.!
63,J&:! $5A! )341,! (1))4,! J:J$((7! =4,4! 2'5:J%4A! 2'%E(4)4(7!
&7! )34! K1,4! ,4:J()15@! 15! $! 3$,:34,! %12,'45U1,'5%45).! V5!
2'5),$:)*! =31(4! ),44:! =4,4! ?1((4A! &7! )34! ,4($)1U4(7! 2''(!
:E,15@!&J,5*!)34!(1))4,!%$):!,4%$154A!15)$2)!$5A!)34!:)$5A15@!
),44:! 2'JE(4A! =1)3! )34! (1))4,! %$):! %'A4,$)4A! )34! :'1(!
45U1,'5%45).! V5A1U1AJ$(! :E4214:! ,4:E'5:4:! )'! )34! &J,5!
A1KK4,4A*! &J)! :44A(15@! 4:)$&(1:3%45)! =$:! @454,$((7! ('=.!
8,$::4:! $,4! 'K)45! $::'21$)4A! =1)3! ),44:! 15! :4%1O$,1A!
42':7:)4%:! aTU4,4))! $5A! ')34,:! HPM[/! D,%45),'J)! $5A!
B14E4,! HPMMb*! $5A! 4%4,@4524! $5A! :J,U1U$(! 'K! &')3! K8+
-)'"5/(*-*! $5A!F8+*/<$()'!=4,4! ('=4,! '5! )34! &J,54A! )3$5!
J5&J,54A! :1)4.! V5! 2'5),$:)*! )34,4! =4,4! 5'! A4)42)$&(4!
A1KK4,4524:! 15! 4%4,@4524! $5A! :J,U1U$(! '5! &J,54A! U:.!
J5&J,54A! :1)4:! K',! 18+ 0#-)/(0'0'*! N8+ $2%/&&'0$2*! ',! 78+
'#6/(0/$*.! l1KK4,4524:! 15! @,'=15@! :4$:'5! 2'5A1)1'5:!
$KK42)4A! :44A(15@! 4%4,@4524! $5A! :J,U1U$(! '5! )34!J5&J,54A!
:1)4! $5A! (1?4(7! 15K(J4524A! :44A(15@! 4:)$&(1:3%45)! '5! )34!
&J,54A!:1)4!$:!=4((.!D5!4$,(7!$5A!=$,%!@,'=15@!:4$:'5! 15!
FGGF!,4:J()4A!15!31@34,!:44A(15@!4%4,@4524*!&J)!2''(4,!$5A!
=4))4,! 2'5A1)1'5:! 15! FGG[! ,4:J()4A! 15! @,4$)4,! :44A(15@!
:J,U1U$(.!!
!
64U4,$(!,42'%%45A$)1'5:!K',!)34!,4U4@4)$)1'5!'K!:$@4&,J:3!
42':7:)4%:! )3$)! 3$U4! 2,'::4A! &1'('@12$(! )3,4:3'(A:! AJ4! )'!
E157'5OgJ51E4,!452,'$23%45)!K'(('=!K,'%!)34!,4:J():!'K!)31:!
,4:4$,23.!jJ,!A$)$!2'5K1,%!)34!544A!K',!152,4$:15@!)34!:44A!
2008 Shrublands Proceedings 156 NREI XVI
168
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!? ?
$U$1($&1(1)7!'K!$A$E)4A!E'EJ($)1'5:!'K!5$)1U4!:E4214:.!644A:!
'K! :'%4! :E4214:*! (1?4! N8+ $2%/&&'0$2*! 4`31&1)4A! ,4($)1U4(7!
31@3!4:)$&(1:3%45)!$2,'::! :1)4:!$5A!74$,:!$5A!$EE4$,! )'!&4!
K$1,(7!&,'$A(7!$A$E)4A.!j)34,!:E4214:*!(1?4!78+'#6/(0/$*!$5A!
18+ 0#-)/(0'0'! ::E.! ;'*/4'('*! 4`31&1)4A! @454,$((7! ('=!
4%4,@4524! ',! :J,U1U$(! K,'%! EJ,23$:4A! :44A:! $5A! %$7!
,4hJ1,4! ('2$((7! $A$E)4A! 42')7E4:! K',! :J224::KJ(!
4:)$&(1:3%45)! a:44! ;474,! $5A! ')34,:! HPPGb! D:! '&:4,U4A!
4(:4=34,4*! :44A(15@! 4:)$&(1:3%45)! A4E45A4A! '5!
45U1,'5%45)$(! 2'5A1)1'5:! 15! )34:4! 42':7:)4%:! $5A! =$:!
31@3(7! U$,1$&(4! $%'5@! 74$,:! a+3$%&4,:! FGGG/! FGGHb.!
644A15@! :E4214:! $)! 31@34,! ,$)4:! )3$5! 1:! )7E12$(! %$7! &4!
5424::$,7! )'! 45:J,4! 4:)$&(1:3%45)! AJ,15@! %',4! K$U',$&(4!
74$,:.! D(:'*! ,4E4$)4A! :44A15@! 'K! 18+ 0#-)45)$)$! :E4214:!
a=3123!3$U4!:3',)O(1U4A!:44A:b!15!31@3!E,1',1)7!$,4$:!%$7!&4!
,4hJ1,4A! )'! E,'%')4! 4:)$&(1:3%45).! +(4$,(7*! 4KK42)1U4!
$EE,'$234:! K',! ,4:)',15@! %'J5)$15! :$@4&,J:3! 42':7:)4%:!
$,4! 544A4A! )'! 45:J,4! )341,! :J:)$15$&1(1)7.! D! %$g',! K'2J:!
:3'J(A! &4! '5! 152,4$:15@! )34! :44A! $U$1($&1(1)7! 'K! ('2$((7O
$A$E)4A! :E4214:! $5A! A4U4('E15@! %4)3'A:! K',! )341,!
4:)$&(1:3%45)!!
!
.)2AQMVPTJPSPAN!(
!
R31:!,4:4$,23!=$:!KJ5A4A!&7!)34!Z6!9',4:)!64,U124*!<'2?7!
;'J5)$15! <4:4$,23! 6)$)1'5*! 8,4$)! >$:15! T2':7:)4%!
;$5$@4%45)! B,'g42)*! $5A! C'15)! 91,4! 6214524:! B,'@,$%!
B,'g42)! Ö! jH>O[O[OGH.! #4! )3$5?! )34! LJ%&'(A)OR'17$&4!
S$)1'5$(! 9',4:)! K',! K$21(1)$)15@! )31:! ,4:4$,23*! l$U4! RJ,54,!
K',! $::1:)$524! =1)3! )34! :)$)1:)12$(! A4:1@5*! $5A! ;'512$!
;$QQ'($*!TJ@4514!;'5)!>($52*!>45!<$J!$5A!<123!<4AA!K',!
K14(A!$::1:)$524.!
!
HP9PHPA)P!(
!
D((45*!T.D.*!+3$%&4,:*!C.+.*!S'=$?*!<.6.!FGGM.!TKK42):!'K!$!:E,15@!
!!E,4:2,1&4A!&J,5!'5!)34!:'1(!:44A!&$5?!15!:$@4&,J:3!:)4EE4!4`31&1)15@!!
!!E157'5OgJ51E4,!4`E$5:1'5.!#4:)4,5!S',)3!D%4,12$5!S$)J,$(1:).!!
!!dMa[b"Fd\OFNN.!
D,%45),'J)*!6.;.*!B14E4,*!<.l.!HPMM.!B($5)!A1:),1&J)1'5!:J,,'J5A15@!,'2?7!
!!%'J5)$15!E157'5!E154!$5A!'54!:44A4A!gJ51E4,!15!:'J)3O245),$(!S4=!!
!!;4`12'.!C'J,5$(!'K!<$5@4!;$5$@4%45)!cHaFb"H[POHc[.!
>($2?&J,5*!#.L.*!HPN\.!9$2)',:!15K(J45215@!15K1(),$)1'5!$5A!:4A1%45)!!
!!E,'AJ2)1'5!'K!:4%1$,1A!,$5@4($5A:!15!S4U$A$.!#$)4,!<4:'J,24:!<4:4$,23!!
!!HHadb"PFPOP[N.!
>($5?*!<.<.*!D((45*!9.*!n'J5@*!C.D.!HPPc.!T`),$2)$&(4!$51'5:!15!:'1(:!!
!!K'(('=15@!=1(AK1,4!15!$!:$@4&,J:3O@,$::!2'%%J51)7.!6'1(!6214524!6'214)7!!
!!'K!D%4,12$!C'J,5$(!\M"\dcO\NG.!
>($5?*!<.<.*!+3$%&4,:*!C.+.*!$%JA1'!l.+.!FGG[.!B,4:2,1&4A!&J,515@!'K!!
!!245),$(!S4U$A$!A4@,$A4A!,1E$,1$5!42':7:)4%:"!TKK42):!'5!:'1(!$5A!!
!!U4@4)$)1'5.!C'J,5$(!'K!<$5@4!;$5$@4%45)!\d"[MNO[P\.!
>'()Q*!;.!HPPc.!9$2)',:!15K(J45215@!E':)K1,4!:$@4&,J:3!,4@454,$)1'5!15!!
!!:'J)3O245),$(!VA$3'.!B$@4:!FMHOFPG!-(!T2'('@7*!;$5$@4%45)*!$5A!!
!!<4:)',$)1'5!'K!V5)4,%'J5)$15!D55J$(!<$5@4($5A:"!B,'244A15@:*!HMIFF!!
!!;$7!HPPF*!>'1:4*!Vl.!VSRO8R<O[H[.!Z6lD*!9',4:)!64,U124*!!
!!V5)4,%'J5)$15!<4:4$,23!6)$)1'5.!
>'')3*!l.R.*!8',4:*!C.0.*!623J%$5*!8.T.*!j(:'5*!<.D.!HPPP.!63,J&!!
!!A45:1)14:!'5!E,4OHPM\!,42($1%4A!%154!($5A:!15!#7'%15@.!<4:)',$)1'5!!
!!T2'('@7!NaHb"FcI[F.!
+$,E45)4,*!6.<.!HPPG.!-$,@4O62$(4!B4,)J,&$)1'5:"!jEE',)J51)14:!K',!!
!!V55'U$)1'5.!T2'('@7!NHadb"!FG[MIFGc[!
!
!
+$=?4,*!0.>.!HPMG.!TU1A4524!'K!2(1%$)12!2'5),'(!K,'%!E'EJ($)1'5!$@4!!
!!:),J2)J,4!'K!1#0/2-*-'+0#-)/(0'0'!SJ)).!15!:'J)34,5!>,1)1:3!+'(J%&1$.!!
!!C'J,5$(!'K!>1'@4'@,$E37!Na[b"F[NOFcM.!
+3$%&4,:*!C.+.!FGGG.!644A!%'U4%45):!$5A!:44A(15@!K$)4:!15!A1:)J,&4A!!
!!:$@4&,J:3!:)4EE4!42':7:)4%:"!1%E(12$)1'5:!K',!,4:)',$)1'5.!T2'('@12$(!!
!!DEE(12$)1'5:!HGa\b"HcGGOHcH[.!
+3$%&4,:*!C.+.!FGGH.!B15J:!%'5'E37(($!4:)$&(1:3%45)!15!$5!4`E$5A15@!!
!!E157'5OgJ51E4,!=''A($5A"!T5U1,'5%45)$(!2'5A1)1'5:*!K$21(1)$)1'5!$5A!!
!!15)4,$2)15@!K$2)',:.!C'J,5$(!'K!W4@4)$)1'5!6214524!HFaHb"FNOcG.!
+3$%&4,:*!C.+.!FGG\.!91,4!,4($)4A!,4:)',$)1'5!1::J4:!15!=''A($5A!$5A!!
!!,$5@4($5A!42':7:)4%:.!B$@4:!HcPOHdG!-(!-.!R$7(',*!4)!$(.*!2'%E1(4,:.!!
!!;1`4A!91,4!<4@1%4:"!T2'('@7!$5A!;$5$@4%45).!67%E':1J%!!
!!E,'244A15@:.!S'U4%&4,!HNOHP*!FGGc*!6E'?$54*!#D.!
+3$%&4,:*!C.+.*!-1554,'')3*!D.<.!FGGH.!<4:)',15@!<1E$,1$5!;4$A'=:!!
!!+J,,45)(7!l'%15$)4A!&7!D,)4%1:1$!J:15@!D()4,5$)1U4!6)$)4!+'524E):"!R34!!
!!T:)$&(1:3%45)!+'%E'545).!DEE(14A!W4@4)$)1'5!6214524!caFb"H\NOHdd.!!
+3$%&4,:*!C.+.*!<'J5A7*!>.D.*!>($5?*!<.<.*!;474,*!6.T.*!#31))$?4,*!D.!!
!!FGGN.!#3$)!%$?4:!8,4$)!>$:15!:$@4&,J:3!42':7:)4%:!15U$:1&(4!&7!!
!!C#52$*+0/<05#$2r!T2'('@12$(!;'5'@,$E3:!NNaHb"!HHNOHc\.!
l]D5)'51'*!+.;.*!W1)'J:4?*!B.;.!HPPF.!>1'('@12$(!15U$:1'5:!&7!4`')12!!
!!@,$::4:*!)34!@,$::fK1,4!272(4*!$5A!@('&$(!23$5@4.!D55J$(!<4U14=!'K!!
!!T2'('@7!$5A!67:)4%$)12:!F["d[IMN.!
l3$4%4,:*!C.!FGGd.!W4@4)$)1'5!,42'U4,7!K'(('=15@!:E,15@!E,4:2,1&4A!K1,4!15!!
!!E157'5OgJ51E4,!=''A($5A:!'K!245),$(!S4U$A$"!TKK42):!'K!4(4U$)1'5!$5A!!
!!),44!2'U4,.!;62.!R34:1:.!Z51U4,:1)7!S4U$A$*!<45'.!
l'4:234,*!B.*!;1((4,*!6.*!#15=$,A*!D.L.!HPMc.!6'1(!234%12$(!E$))4,5:!!
!!J5A4,!4$:)4,5!j,4@'5!E($5)!2'%%J51)14:!A'%15$)4A!&7!&1@!:$@4&,J:3.!!
!!6'1(!6214524!6'214)7!'K!D%4,12$!C'J,5$(!cMa[b"d\POdd[.!
lJA(47*!C.-.*!-$g)3$*!0.!HPP[.!R34!4KK42):!'K!E,4:2,1&4A!&J,515@!'5!!
!!5J),145)!$U$1($&1(1)7!$5A!E,1%$,7!E,'AJ2)1'5!15!:$5AE($15!@,$::($5A:.!!
!!D%4,12$5!;1A($5A!S$)J,$(1:)!H[GaFb"FMdIFPM.!
TU4,4))*!<.-.!HPM\.!8,4$)!>$:15!E157'5!$5A!gJ51E4,!2'%%J51)14:!$5A!)341,!!
!!,4:E'5:4!)'!%$5$@4%45).!B$@4:!\[IdH!15!M)3!D55J$(!;44)15@!'K!)34!!
!!6'214)7!K',!<$5@4!;$5$@4%45)*!HHOH\!94&,J$,7!HPM\.!6$()!-$?4!+1)7*!!
!!ZR.!R34!6'214)7!K',!<$5@4!;$5$@4%45).!l45U4,*!+j.!
TU4,,4))*!<.-.*!63$,,'=*!6.L.*!;44J=1@*!<.j.!HPM[.!B157'5OCJ51E4,!!
!!#''A($5A!Z5A4,:)',7!l1:),1&J)1'5!B$))4,5:!$5A!6E4214:!D::'21$)1'5:.!!
!!>J((4)15!R',,47!>')$512$(!+(J&!HHGacb"c\cOcd[!
8$,21$O;'7$*!T.*!;204((*!+.;.!HPNG.!+'5),1&J)1'5!'K!:3,J&:!)'!)34!!
!!51),'@45!42'5'%7!$!A4:4,)O=$:3!E($5)!2'%%J51)7.!T2'('@7.!\HaHb"MHOMM.!
L$55*!#.C.*!C'54:*!C.-.*!0$,(*!;.8.*!L4::&J,@*!B.9.*!04$54*!<.T.*!-'5@*!!
!!l.8.*!;45$?1:*!;2S12'((*!+.L.*!-4'5$,A*!8,$U45%14,*!<.D.*!6%1)3*!>.8.!!
!!HPPN.!-$5A:2$E4!A75$%12:!'K!)34!&$:15.!B$@4:![[NIHG\\!-(!R.;.!YJ1@(47!
!!!$5A!6.C.!D,&4(&1A4*!)423512$(!4A1)',:.!D5!$::4::%45)!'K!42':7:)4%!!
!!2'%E'545):!15!)34!15)4,1',!+'(J%&1$!>$:15!$5A!E',)1'5:!'K!)34!0($%$)3!!
!!$5A!8,4$)!>$:15:.!8454,$(!)423512$(!,4E',)!BS#O8R<OcG\.!Z.6.!9',4:)!!
!!64,U124*!B$21K12!S',)3=4:)!<4:4$,23!6)$)1'5.!
LJ&4,O6$55=$(A*!T.*!B7?4*!l.D.!FGG\.!T:)$&(1:315@!5$)1U4!@,$::4:!15!$!&1@!!
!!:$@4&,J:3!A'%15$)4A!:1)4"!$5!15)4,%4A1$)4!,4:)',$)1'5!:)4E.!<4:)',$)1'5!!
!!T2'('@7!H[aFb"FPFI[GH.!
LJ,(&4,)*!6.L.!HPMc.!B:4JA',4E(12$)1'5!$5A!)34!A4:1@5!'K!42'('@12$(!K14(A!!
!!4`E4,1%45):.!T2'('@12$(!;'5'@,$E3:.!\caFb"HMNOFHH!
05$EE*!B.D.!HPPd.!+34$)@$::!aC#52$*+0/<05#$2b!A'%15$524!15!)34!8,4$)!!
!!>$:15!l4:4,).!8('&$(!T5U1,'5%45)$(!+3$5@4!daHb"[NO\F.!!
05$EE!D.0.*!64$:)4A)*!R.<.!HPMd.!l4),1)J:!$22J%J($)1'5!(1%1):!!
!!E,'AJ2)1U1)7!'K!)$((@,$::!E,$1,14.!>1'6214524![daHGb"ddFIM.!
0512?*!6.R.*!l'&?15*!l.6.*!<')45&4,,7*!C.R.*!623,'4A4,*!;.*!W$5!A4,!!
!!L$4@45*!#.;.*!W$5!<1E4,!C,*!+.!FGG[.!R44)4,15@!'5!)34!4A@4!'K!)''!($)4r!!
!!+'5:4,U$)1'5!$5A!,4:4$,23!1::J4:!K',!$U1K$J5$!'K!:$@4&,J:3!3$&1)$):.!!
!!+'5A',.!HG\acb"dHHId[c.!
-'%%$::'5*!R.!HPcM.!6J224::1'5!15!:$@4&,J:3.!C'J,5$(!'K!<$5@4!!
!!;$5$@4%45)!H"HP!FH!a,4E,15)4A!15!HPP[*!<$5@4($5A:!H\a[b"HGPIHHGb!
;2D,)3J,!T.l.*!#4(23*!>.-.!HPMF.!8,'=)3!,$)4!A1KK4,4524:!$%'5@!&1@!!
!!:$@4&,J:3!a1#0/2-*-'+0#-)/(0'0'b!$224::1'5:!$5A!:J&:E4214:.!C'J,5$(!'K!!
!!<$5@4!;$5$@4%45)![\"![PdOcGH.!
;2D,)3J,*!T.l.*!6)4U45:*!<.*!;'5:45!6.>.!HPP\.!DA$E)$)1'5!$5A!:J224::!!
!!'K!&1@!:$@4&,J:3!$5A!,J&&4,!,$&&1)&,J:3!'5!A1:)J,&4A!:1)4:.!B$@4:!MHHOMF[!!
!!1(!8.T.!623J%$5!$5A!8.9.!W$524*!4A1)',:.!B,'244A15@:!I!S$)1'5$(!!
!!;44)15@!'K!)34!D%4,12$5!6'214)7!K',!6J,K$24!;1515@!$5A!<42($%$)1'5.!!
!!81((4))4*!#7'%15@.!
;474,*!6.T.!HPPG.!644A!:'J,24!A1KK4,4524:!15!@4,%15$)1'5!J5A4,!:5'=E$2?!!
!!15!5',)34,5!Z)$3.!B$@4:!HMcOHPH!15!\)3!>1((15@:!67E.!'5!l1:)J,&4A!-$5A!!
!!<43$&1(1)$)1'5.!W'(.!V.!L$,A,'2?!#$:)4*!D5$(7)12$(*!$5A!!<4U4@4)$)1'5.!!
!!;'5)$5$!6)$)4!Z51U.!<42($%$)1'5!<4:.!Z51)!BJ&.!PGG[.!>'Q4%$5*!;R.!
2008 Shrublands Proceedings 157 NREI XVI
169
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!? ?
;474,*!6.T.*!;'5:'5*!6.>.!HPPG.!644AO:'J,24!A1KK4,4524:!15!151)1$(!!
!!4:)$&(1:3%45)!K',!&1@!:$@4&,J$:3!$5A!,J&&4,!,$&&1)&,J:3.!B$@4:!FGGOFGM!!
!+-(!T.l.!;2D,)3J,*!T.;.!<'%547*!6.l.!6%1)3!$5A!B.R.!RJ4((4,*!4A1)',:.!!
!!B,'244A15@:!'K!$!:7%E':1J%!'5!234$)@,$::!15U$:1'5*!:3,J&!A14!'KK!$5A!!
!!')34,!$:E42):!'K!:3,J&!&1'('@7!$5A!%$5$@4%45).!845,$(!R423512$(!<4E',)!!
!!VSROFNd*!V5)4,%'J5)$15!<4:4$,23!6)$)1'5*!j@A45!ZR.!
;474,*!6.T.*!;'5:45*!6.>.*!;2D,)3J,*!T.l.!HPPG.!84,%15$)1'5!,4:E'5:4!!
!!'K!1#0/2-*-'+0#-)/(0'0'+\1*0/#'</'/R!)'!(1@3)!$5A!231(("!E$))4,5:!'K!!
!!&4)=445!E'EJ($)1'5!U$,1$)1'5.!>')$512$(!8$Q4))4!H\HaFb"HNdIHM[.!
;1$'*!6.-.*!+$,:)455*!6.!FGGd.!D!54=!A1,42)1'5!K',!($,@4O:2$(4!!
!!4`E4,1%45)$(!A4:1@5!$5A!$5$(7:1:.!9,'5)14,:!15!T2'('@7!$5A!)34!!
!!T5U1,'5%45)!ca\b"!FFN.!
;1((4,*!<.9.*!R$J:23*!<.C.!FGGF.!R34!,'(4!'K!K1,4!15!gJ51E4,!$5A!E157'5!!
!!=''A($5A:"!$!A4:2,1E)1U4!$5$(7:1:.!B$@4:!H\O[G!-(!0.T.;.!8$((47!$5A!R.B.!!
!!#1(:'5*!4A1)',:.!B,'244A15@:"!R34!91,:)!S$)1'5$(!+'5@,4::!'5!91,4*!!
!!T2'('@7*!B,4U45)1'5*!$5A!;$5$@4%45).!6$5!l14@'*!+D*!S'U.!FN!O!l42.!H*!!
!!FGGG.!R$((!R1%&4,:!<4:4$,23!6)$)1'5*!R$(($3$::44*!9-.!!
;1((4,*!<.9.*!#1@$5A*!B.9.!HPPc.!L'('2454!23$5@4:!15!:4%1$,1A!E157'5O!
!!CJ51E4,!=''A($5A:.!>1'6214524!ccaNb"cd\IcNc.!
;1((4,*!<.9.*!>$)4:*!C.l.*!6U42$,*!R.C.*!B14,:'5*!9.>.*!TAA(4%$5*!-.T.!FGG\.!!
!!>1'('@7*!42'('@7*!$5A!%$5$@4%45)!'K!=4:)4,5!gJ51E4,.!R423512$(!>J((4)15!!
!!H\F*!j,4@'5!6)$)4!Z51U4,:1)7*!D@,12J()J,$(!T`E4,1%45)!6)$)1'5.!+',U$(1:.!
;'5:45!6.>.!HPPP.!T:)$&(1:3%45)!'K!>1@!6$@4&,J:3!a1#0/2-*-'+0#-)/(0'0'b!
!!15!64%1$,1A!T5U1,'5%45):!B$@4:!MH!OMd!-(!B.8.!T5)=1:)(4!4)!$(.!4A1)',:.!
!!B,'244A15@"!6$@4&,J:3f6)4EE4!T2':7:)4%:.!>J,4$J!'K!-$5A!;$5$@4%45)!
!!>'1:4!6)$)4!Z51U4,:1)7"!>'1:4*!Vl.!
;'',4*!<.B.!HPNF.!R4),$Q'(1J%!:)$1515@!K',!$::4::15@!:44A!hJ$(1)7.!B$@4:!!
!![cNO[dd!-(!#.!L47A42?4,*!644A!T2'('@7.!>J))4,=',)3:*!-'5A'5.!
S'::*!<.9.*!B4)4,:*!<.-.!HPP\.!T5A$5@4,4A!42':7:)4%:*!$!:)$)J:!,4E',)!'5!!
!!D%4,12$e:!U$51:315@!3$&1)$)!$5A!=1(A(1K4.!l4K45A4,:!'K!#1(A(1K4*!!
!!#$:315@)'5*!l.+!
S'::*!<.9.*!-$<'4*!T.R.*!62'))*!C.;.!HPP\.!T5A$5@4,4A!T2':7:)4%:!'K!)34!!
!!Z51)4A!6)$)4:"!D!B,4(1%15$,7!D::4::%45)!'K!-'::!$5A!l4@,$A$)1'5*!!
!!>1'('@12$(!<4E',)!FM*!Z6lV!S$)1'5$(!>1'('@12$(!64,U124*!#$:315@)'5*!!
!!l+*!\M!EE.!
j=45:*!;.0.*!S',)'5*!>.T.!HPPF.!V5)4,$2)1'5:!'K!@,$Q15@!$5A!E($5)!!
!!E,')42)1'5!'5!&$:15!&1@!:$@4&,J:3!a1#0/2-*-'+0#-)/(0'0'!::E.!0#-)/(0'0'b!!
!!:44A(15@!:J,U1U$(.!C'J,5$(!'K!<$5@4!;$5$@4%45)!c\a[b"F\NIFdF.!
B4,,7%$5!>.-.*!;$14,*!D.;.*!L1(A*!D.-.*!j(:'5*!<.D.!FGGG.!l4%'@,$E312!!
!!23$,$2)4,1:)12:!'K!)3,44!1#0/2-*-'+0#-)/(0'0'!:J&:E4214:.!B$@4:![FGO[FP!-(!
!!#$@54,!-!4A1)',!>1((15@:!-$5A!<42($%$)1'5!67%E':1J%!FGGG"!6),1U15@!!
!!K',!<4:)',$)1'5*!9':)4,15@!R4235'('@7!$5A!B'(127!K',!<44:)$&(1:315@!!
!!T2'('@12$(!9J52)1'5.!;'5)$5$!6)$)4!Z51U4,:1)7*!<42($%$)1'5!<4:4$,23!!
!!Z51)"!>1((15@:*!;R.!!
B4)4,:!C.!4A1)',.!FGGG.!R4),$Q'(1J%!R4:)15@!L$5A&''?!FGGG.!D::'21$)1'5!'K!!
!!jKK121$(!644A!D5$(7:):!aDj6Db*!+'5),1&J)1'5!S'.!FP.!!
<$J*!>.!FGG\.!6'1(!B37:12$(*!+34%12$(!$5A!Z5A4,:)',7!B($5)!SJ),1)1'5$(!!
!!<4:E'5:4!)'!B157'5OgJ51E4,!T52,'$23%45)!$5A!B,4:2,1&4A!91,4!15!$!!
!!+45),$(!S4U$A$!#''A($5A!;$:)4,]:!R34:1:.!Z51U4,:1)7!'K!S4U$A$*!<45'.!
6D6!V5:)1)J)4!V52.!HPPG.!6D6f6RDR!U4,.!P.H.!6D6!V5:)1)J)4!V52.!+$,7*!S+.!
6J,15@*!-.L.*!#1:A'%*!;.C.*!R$J:23*!<.C.*!;1((4,*!<.9.*!<'=($5A*!;.;.*!!
!!623J42?*!-.*!;415?4*!+.#.!FGG\.!;'A4(15@!)3,4$):!)'!:$@4&,J:3!$5A!!
!!')34,!:3,J&($5A!2'%%J51)14:.!B$@4:!HHcOHcP!-(!;.C.!#1:A'%*!;.;.!!
!!<'=($5A*!$5A!-.L.!6J,15@*!4A1)',:.!L$&1)$)!)3,4$):!15!)34!:$@4&,J:3!!
!!42':7:)4%:"!%4)3'A:!'K!,4@1'5$(!$::4::%45)!$5A!$EE(12$)1'5:!15!)34!8,4$)!!
!!>$:15.!D((1$524!+'%%J512$)1'5:!8,'JE*!-$=,4524*!06.!
R1:A$(4*!T.#.*!L1,'5$?$*!;.!HPMH.!R34!:$@4&,J:3O@,$::!,4@1'5"!D!,4U14=!!
!!'K!)34!42'('@12$(!(1)4,$)J,4.!>J((4)15![[.!;':2'=*!VA$3'.!9',4:),7*!!
!!#1(A(1K4!$5A!<$5@4!T`E4,1%45)!6)$)1'5.!
#1:A'%*!;.C.*!<'=($5A*!;.;.*!6J,15@*!-.L.!FGG\.!L$&1)$)!)3,4$):!15!)34!!
!!:$@4&,J:3!42':7:)4%"!%4)3'A:!'K!,4@1'5$(!$::4::%45)!$5A!$EE(12$)1'5:!15!!
!!)34!8,4$)!>$:15.!D((1$524!+'%%J512$)1'5!8,'JE*!-$=,4524!0$5:$:.!
#1,)3*!R.D.*!B7?4*!l.D.!FGG[.!<4:)',15@!K',&:!K',!:$@4!@,'J:4!3$&1)$)"!K1,4*!!
!!%12,':1)4!4:)$&(1:3%45)!%4)3'A:.!<4:)',$)1'5!T2'('@7!HHa[b"[NGO[NN.!
#,1@3)*!L.D.*!0(4%%4A:'5*!C.j.!HPd\.!TKK42)!'K!K1,4!'5!&J523@,$::4:!'K!!
!!)34!:$@4&,J:3O@,$::!,4@1'5!15!:'J)34,5!VA$3'.!T2'('@7!cda\b"dMGIdMM.!
#,'&(4:?1*!l.#.*!0$JKK%$5*!C.>.!FGG[.!V51)1$(!4KK42):!'K!E,4:2,1&4A!K1,4!'5!!
!!%',E3'('@7*!$&J5A$524*!$5A!E345'('@7!'K!K',&:!15!&1@!:$@4&,J:3!!
!!2'%%J51)14:!15!:'J)34$:)4,5!j,4@'5.!<4:)',$)1'5!T2'('@7!HHaHb"MFOPG.!
n'J5@*!C.D.*!TU$5:*!<.D.!HPMd.!L1:)',7!'K!2,4:)4A!=34$)@,$::!15!)34!!
!!V5)4,%'J5)$15!$,4$.!B$@4:!FHIF\!-(!0.-.!C'35:'5*!4A1)',.!+,4:)4A!!
!!=34$)@,$::"!1):!U$(J4:*!E,'&(4%:*!$5A!%7)3:.!Z)$3!6)$)4!Z51U4,:1)7*!!
!!-'@$5*!Z)$3.!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
2008 Shrublands Proceedings 158 NREI XVI
170
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!? ?
!"#$%&%&'(!&)*+,-./(0&./1#2.%*&3(4%.,%&(5*614%&'(7#8.963,((
:!"#$%&'()*+,'-*',-;(
(
<#1-(!=(>62/1*?@(A/11-(B=(C#11*4?@(03##2(B/-/3DE/1#F@(#&)(B6.,(7/)%88*?(
!
!./01!20)
!"#$%&'()*+,$-#%)(',*.,"%&/(/..,'&/%)+(0&%-()12"#,*&'(%&..3).(,4(
4,3"0&*5( ./6%23.-( 7"#$%&'()! *+,(-*(,-8( /")( 2)6&)9)+( %,( .)"9)(
13%3/6&.%&'(43*'%&,*.:(;,0)9)"<(%-)(',1$6)=&%#(,4(%-).)()*+,$-#%)(
',113*&%&).( 1/>).( '/3.)?/*+?)44)'%( ")6/%&,*.-&$.( +&44&'36%( %,(
).%/26&.-:(@*(4,3"0&*5(./6%23.-<('"#$%&'()*+,$-#%).(/")(%-,35-%(%,(
)*-/*')( +",35-%( /*+( ./6%( %,6)"/*')<( *3%"&)*%( /'A3&.&%&,*<(
5)"1&*/%&,*<( /*+( ).%/26&.-1)*%:( B,1)( ,4( %-).)( %"/&%.( '/*( 2)(
',*4)"")+( %,( /6%)"*/%)( -,.%( $6/*%.( 2#( ',?'36%3"&*5( .))+6&*5.( &*(
9&%",( 0&%-( 1&'",$",$/5/%)+( 4,3"0&*5( ./6%23.-( '/663.:( ;)")( 0)(
+).'"&2)(/*()9,69&*5($",')..(4,"C(D8(&+)*%&4#&*5(/""/#.(,4('"#$%&'<(
.))+( 2,"*)( )*+,$-#%).( /..,'&/%)+( 0&%-( 4,3"0&*5( ./6%23.-C( E8(
)9/63/%&*5( )/"6#( 9&5,"(,4( 5"/..).(/*+(,%-)"($6/*%.( )*+,0)+(0&%-(
4,3"0&*5( ./6%23.-( )*+,$-#%).C( F8( .)6)'%&*5( $6/*%?)*+,$-#%)(
',12&*/%&,*.(0&%-(&*'")/.)+(%,6)"/*')(%,(/2&,%&'(.%")..,".<(/*+(G8(
1,*&%,"&*5(%-)($)".&.%/*')(,4(%"/*.4)"")+()*+,$-#%).(/'",..($6/*%(
5)*)"/%&,*.( &*( &*'")/.&*56#( ',1$6)=( -/2&%/%.:( H-&.( $",')..( &.(
+).&5*)+( %,( )9/63/%)( .$)'&4&'( $6/*%?43*5/6( &*%)"/'%&,*.( %-/%(
&*463)*')(-,.%(%,6)"/*')(%,(./6&*&%#<(23%(1/#(2)(2",/+6#(/+/$%/26)(
4,"(.)6)'%&*5()*+,$-#%)?)*-/*')+($6/*%(5)"1$6/.1.(0&%-(/(9/"&)%#(
,4(+).&")+(%"/&%.:((
!
0GHBIJKLH0IG(
!
./(!0#%'%#1!23! 320$4%,5!-+'#60-/!+,7!2#/($!I%"&$6)=! -&(*%(-!
32$! $(-#2$+#%2,8! $(9(7%+#%2,8! +,7! 32$+5(! *296%,(7! 4%#/!
5'26+'!7%-#$%60#%2,!23!#/(!5(,0-8!/+'2&/1#(!&/1-%2'2518!+,7!
*29&'()! 5(,(#%*-! /+:(! /('&(7!I%"&$6)=! #2! $+,;! +92,5! #/(!
92-#! 4%7('1! -#07%(7! ,+#%:(! -/$06! -&(*%(-! <"6('%2:%*/! +,7!
2#/($-!=>>?@!"7+%$8!",7$(4-!+,7!2#/($-!=>>A@!B08!B+%!+,7!
2#/($-! ACCD@! E%6%'-8! F4%3#! +,7! 2#/($-! =>>G@! H'(,,8! I'-(,!
+,7!2#/($-!=>>?@!J+7($(%#8!H2#K(;!+,7!2#/($-!ACCL@!J+$%9%!
+,7! M,5+$! =>G>@! I$#NKOP2$7+8! Q+$#N,(KOQ2$+! +,7! 2#/($-!
ACCL@! I-#1%,+8! Q*J(''! +,7! 2#/($-! =>G?@! F+,7($-2,! +,7!
Q*"$#/0$! ACC?@! F%92,8! H'(,,8! R3%-#($! +,7! 2#/($-! =>>S@!
M(*;($#! +,7! R(#($-(,! =>>=TU! V(#! 9+,1! 23! #/(! %,#($(-#%,5!
#$+%#-! +##$%60#(7! #2!I%"&$6)=! -&(*%(-8! %,*'07%,5! 7$205/#! +,7!
-+'#!#2'($+,*(!9+1!6(!/(+:%'1!%,3'0(,*(7!61!%,#($,+'!30,5+'!
+,7!6+*#($%+'!(,72&/1#(-!<B+$$24!+,7!I-0,+!ACCA@!B+$$248!
I-0,+O":%'+! +,7! 2#/($-! ACC?TU! W)&($%9(,#-! %,:2':%,5! *2O
*0'#%:+#%2,!23! (,72&/1#(O'+7(,! 320$4%,5! -+'#60-/! <I%"&$6)=(
'/*).')*.T! *+''0-! 4%#/! ,2,O/2-#! &'+,#-! -055(-#! *$1&#%*!
(,72&/1#(-! +--2*%+#(7!4%#/! #/(! &'+,#! *+,! 6(! #$+,-3($$(7! #2!
7%:($-(! /2-#-8! 4/($(! #/(1! 9+1! %,*$(+-(! :%52$! +,7!
(-#+6'%-/9(,#! &2#(,#%+'! 23! #/(! $(*%&%(,#! &'+,#! <B+$$248!!
XXXXXXXXXXXXX!
Y,Z![+962'#8!EU\U!(#!+'U!*29&-U!AC==U!R$2*((7%,5-!]!F/$06'+,7-Z!
4%'7'+,7-!+,7!4%'7'%3(!/+6%#+#-@!ACCG!^0,(!=DO=>@!B2K(9+,8!Q.U!
_`WY8!:2'09(!abYU!FU^U!+,7!^(--%(!WU!c0%,,(1!_+#0$+'!`(-20$*(-!
`(-(+$*/!\%6$+$18!\25+,8!M#+/8!MF"U!
=Q+$1!WU!\0*($2+8! ^($$1!`U!B+$$24+8! +,7!`0#/!F(7%''2+8!MFP"8!
"5$%*0'#0$+'!`(-(+$*/!F($:%*(8!^2$,+7+!W)&($%9(,#+'!`+,5(8!_(4!
Q()%*2!F#+#(!M,%:($-%#1!
AY-++*!`(1(-Ob($+8!_(4!Q()%*2!F#+#(!M,%:($-%#1U!!
\0*($2!+,7!2#/($-!ACCS@!\0*($28!B+$$24!+,7!2#/($-!ACCS@!
\0*($28! B+$$24! +,7! 2#/($-! ACCS@! \0*($28! B+$$24! +,7!
2#/($-! ACCGTU! B(*+0-(! #/(! *+''%! 0-(7! %,! #/(-(! -#07%(-! 4+-!
7($%:(7! 3$29! (96$12,%*! #%--0(8! #/(! &0#+#%:('1! #$+,-3($$(7!
(,72&/1#(-!+$(!*2,-%7($(7!*+&+6'(!23!6(%,5!*+$$%(7!#2!&'+,#!
&$25(,1!4%#/%,! -((7-U! ./0-8! 320$4%,5! -+'#60-/! <+,7! 2#/($!
I%"&$6)=! -&(*%(-T! 9+1! -($:(! +-! 7%:($-(! 4+$(/20-(-! 23!
:+'0+6'(! (,72&/1#(-! 4/%*/! *+,! 6(! #$+,-3($$(7! #2! 2#/($!
-&(*%(-! #2! %9&$2:(! $(*%&%(,#! &'+,#! #2'($+,*(! #2! +$%7!
$+,5('+,7! (,:%$2,9(,#-U! M,'%;(! #/(! 92$(! #/2$205/'1!
7(-*$%6(7! *'+:%&%#+*(20-! (,72&/1#(-! #/+#! *2,3($! 7$205/#!
#2'($+,*(! #2! *22'! -(+-2,! 5$+--(-8! 320$4%,5! -+'#60-/!
(,72&/1#(-!+$(!,2#!;,24,!#2!&$270*(!#2)%*!+';+'2%7-U!./0-8!
#/(1!+$(!7((9(7!'(--!'%;('1!#/+,!*'+:%&%#+*(20-!(,72&/1#(-!
#2!*2,3($!,(5+#%:(! #$+%#-! #2! 32$(%5,!/2-#-U!./(%$!+--2*%+#%2,!
4%#/! +! &'+,#! -&(*%(-! #/+#! #/$%:(-! %,! /+$-/! (,:%$2,9(,#-!
-055(-#-!-%5,%3%*+,#!&2#(,#%+'!32$!0-(!%,!$(:(5(#+#%2,!23!+$%7!
'+,7-U!!
!
"! 7%33%*0'#1! +--2*%+#(7! 4%#/! #/(! -#071! 23! +''! 9%*$26%+'!
*2990,%#%(-! %-! #/+#! #/(%$! *$1&#%*8! 71,+9%*! ,+#0$(! 9+;(-!
*+0-(! +,7! (33(*#! $('+#%2,-/%&-! 7%33%*0'#! #2! (-#+6'%-/U! Q+,1!
(,72&/1#(! -&(*%(-! *+,,2#! 6(! %-2'+#(7! 2$! *0'#0$(7!
%,7(&(,7(,#'1! 23! /2-#! &'+,#-! <B+$$248! \0*($2! +,7! 2#/($-!
ACCGTU!Y,!+77%#%2,8!(:(,!0,7($!9%*$2&$2&+5+#%2,8!%,*$(7%6'(!
7%:($-%#1! ()%-#-! 4%#/%,! (,72&/1#(! *2990,%#%(-! <\0*($28!
B+$$24! +,7! 2#/($-! ACCGT! <./29+-8! F4+$,+! +,7! 2#/($-!
ACCG@!./29+-8!F4+$,+!+,7!2#/($-!ACCGTU!F&(*%3%*!9+$;($-8!
-0*/! +-! #/(! ,2:('! +';+'2%7-! %,7%*+#%:(! 23! *($#+%,!
*'+:%&%#+*(20-! (,72&/1#(-8! /+:(! ,2#! 6((,! 7(-*$%6(7! 32$!
92-#! (,72&/1#(! -&(*%(-!;,24,! #2! +--2*%+#(!4%#/! 320$4%,5!
-+'#60-/8! -2! 7(#(*#%2,! #2! 7+#(! /+-! $('%(7! 2,! 0,%:($-+'!
92'(*0'+$!+,7!/%-#2*/(9%*+'!9(#/27-U!!
!
"'#/205/! #/(-(! 9(#/27-! +$(! /('&30'! 32$! %''0-#$+#%,5! #/(!
&$(-(,*(! 2$! +6-(,*(! 23! (,72&/1#(-8! #/(1! 72! '%##'(! #2!
7%-#%,50%-/! 6(#4((,! (,72&/1#(! -&(*%(-U! ./0-8! (332$#-! #2!
$(&$270*%6'1!7(#(*#!+,7!92,%#2$!#$+,-3($$(7!(,72&/1#(-!+$(!
&$2,(! #2! %,#($&$(#+#%2,! ($$2$-U! d2$! ()+9&'(8! 7(,+#0$%,5!
5$+7%(,#! 5('! ('(*#$2&/2$(-%-! <PHHWT! #(*/,%e0(-! $(:(+'!
P_"! 6+,7%,5! &+##($,-! %,! #$(+#(7! +,7! 0,#$(+#(7! &'+,#-8!
-0&&2$#%,5! #/(! /1&2#/(-%-! #/+#! (,72&/1#(-! /+7! #$+,-3($$(7!
3$29!-20$*(!*+''0-! #2!$(*%&%(,#!&'+,#-!<\0*($28!B+$$24!+,7!
2#/($-! ACCSTU! f24(:($8! -06-(e0(,#! %-2'+#%2,! +,7!
-(e0(,*%,5! 23! #/(! *2O9%5$+#%,5! 6+,7-! $(:(+'(7! -%5,%3%*+,#!
7%33($(,*(-! 6(#4((,! 6+,7-8! 4%#/! -29(! -(e0(,*(-!
$(&$(-(,#%,5!&2'192$&/%*!&'+,#!P_"!$+#/($!#/+,!#$+,-3($$(7!
(,72&/1#(-! <0,&06'%-/(7TU! .(9&($(7! 61! #/(-(! +,7! 2#/($!
:+$%(7!$(-0'#-8!4(!/+:(!(:2':(7!+!*29&'()8!*1*'%*+'!&$2*(--!
32$!()+9%,%,5!(,72&/1#(! %,#($+*#%2,-!%,3'0(,*%,5!320$4%,5!
171
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!?
:$()&J:3! &1'('@7! aK1@J,4! Hb.! V5! )31:! E,'244A15@:! =4! =1((!
:J%%$,1Q4! 'J,! E,'24::*! A4:2,1&15@! U$,1'J:! E,')'2'(:! =4!
3$U4! A4U4('E4A! ',! 4U$(J$)4A! K',! Hb! 1A45)1K715@! $,,$7:! 'K!
2,7E)12*! :44A! &',54! 45A'E37)4:! $::'21$)4A! =1)3! K'J,=15@!
:$()&J:3! Fb! 4U$(J$)15@! 4$,(7! U1@',! 'K! @,$::4:! $5A! ')34,!
E($5):! 45A'=4A! =1)3! K'J,=15@! :$()&J:3! 45A'E37)4:! [b!
:4(42)15@! E($5)O45A'E37)4! 2'%&15$)1'5:! =1)3! 152,4$:4A!
)'(4,$524! )'! $&1')12! :),4::',:*! $5A! cb! %'51)',15@! )34!
E4,:1:)$524! 'K! ),$5:K4,,4A! 45A'E37)4:! $2,'::! E($5)!
@454,$)1'5:! 15! 152,4$:15@(7! 2'%E(4`! 3$&1)$):.! #4! =1((!
A4:2,1&4! (1%1)$)1'5:! )'! )34:4! )42351hJ4:!$5A!4%E3$:1Q4! )34!
544A!K',!1%E,'U4A!$5A!2'%E(4%45)$,7!%4)3'A:!)'!%'51)',!
$5A!4U$(J$)4!45A'E37)12!%12,'&4:!15!2'%E(4`!3$&1)$):.!
!
:'$-&*;3*-#(.00+3%( ,;()037&*1_( !$$'(a,0-$(P-',783&$%(
.%%,1*+&$'(M*&8(9,"04*-#(!+I&/"%8(
!
!$I$1&*,-(,;(!,"01$(S+&$0*+I(
T5A'E37)4!2'%%J51)14:!$::'21$)4A!=1)3!$57!E($5)!%$)4,1$(!
$,4! ,4%$,?$&(7! 2'%E(4`*! $5A!%$7! U$,7! &7! &')3! @45')7E4!
$5A! 3$&1)$)! aD,5'(A! $5A! -J)Q'51! FGGN/! B',,$:OD(K$,'*!
L4,,4,$! $5A! ')34,:! FGGMb.! L4524*! A4)4,%15$)1'5! 'K!
45A'E37)4:! $::'21$)4A! =1)3! )34! :E4214:! :3'J(A! 152(JA4!
,4E,4:45)$)1U4! :$%E(4:! K,'%! E'EJ($)1'5:! )3$)! $,4! &')3!
@4'@,$E312$((7! A1U4,:4! $5A! $,4! $::'21$)4A! =1)3! U$,14A!
3$&1)$):.!#4!3$U4!1A45)1K14A!E')45)1$(!:$%E(15@!E'EJ($)1'5:!
&7!J)1(1Q15@!T2'('@12$(!61)4!l4:2,1E)1'5:!aT6l]:b!)'!2,4$)4!$!
:E,4$A:344)!A$)$&$:4!'K! :1)4:! 15!=3123!10#-?&/Q! :E4214:!$,4!
(1:)4A! $:! E$,)! 'K! )34! U4@4)$)1U4! 2'%%J51)7.! 6',)15@! $5A!
K1()4,15@! KJ52)1'5:! =4,4! J:4A! =1)315! )34! :E,4$A:344)! )'!
1A45)1K7! 42'('@12$(! :1)4:! =1)3! U$,14A! :'1(! $5A! 2(1%$)4!
K4$)J,4:.! V5! )31:! =$7*! K'J,=15@! :$()&J:3! 2$5! &4! :$%E(4A!
K,'%!:1)4:! )3$)!U$,7! 15!4`E':J,4! )'!45U1,'5%45)$(!:),4::',:!
:J23! $:! :$(151)7! $5A! A,'J@3)*! $5A! 45A'E37)4:! $::'21$)4A!
=1)3! 4$23! E'EJ($)1'5! 2$5! &4! 4U$(J$)4A.! +'%E$,$)1U4!
E37('@454)12! $5$(7:4:! $5A! ')34,! 2',,4($)1'5:! &4)=445!
45A'E37)4:*!3':)!E($5)!@45')7E4:*!$5A!3$&1)$):!=1((!&4!J:4A!
)'!,4U4$(!45A'E37)4!:E4214:!=3123!$,4!%':)!2',,4($)4A!=1)3!
3':)!E($5):!4`E':4A!)'!':%')12$((7!:),4::4A!3$&1)$):.!!
(
9*#"0$(@qD!%J()1O:)4E!E,'24::!K',!4`$%1515@!15)4,$2)1'5:!&4)=445!U$,1'J:!3':)!E($5):!$5A!K'J,=15@!:$()&J:3!45A'E37)4:.!!
6$()&J:3!:44A:!3$,U4:)4A!K,'%!=4((OA4:2,1&4A!3$&1)$):!E,'U1A4!:)$,)15@!%$)4,1$(.!T5A'E37)4:!$::'21$)4A!=1)3!)34:4!:44A:!$,4!
1A45)1K14A!41)34,!$:! 1:'($)4:!',!=1)315!$:4E)12$((7!@4,%15$)4A!:$()&J:3!:44A(15@:.!B($5)! 15)4,$2)1'5:!=1)3!45A'E37)4:!$,4! K1,:)!
4U$(J$)4A!15!U1),'!)'!%151%1Q4!2'%E(4`1)7!'K!$::'21$)4A!%12,'&1$(!E'EJ($)1'5:.!63,J&:!$5A!@,$::4:!15'2J($)4A!=1)3!:$()&J:3!
45A'E37)4:!$,4!4`E':4A!)'!':%')12!:),4::*!$5A!45A'E37)4:!)3$)!152,4$:4!3':)!:),4::!)'(4,$524!$,4!:4(42)4A!K',!@,4453'J:4!',!
K14(A! 4U$(J$)1'5:! a15! :1)Jb.!T5A'E37)4:! )3$)! 1%E,'U4!3':)! E4,K',%$524! 15! K14(A! :4))15@:! $,4! 4`$%154A! K',!E4,:1:)4524! 15! )34!
E,'@457!'K!15'2J($)4A!E($5):.!!!
2008 Shrublands Proceedings 160 NREI XVI
172
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!?
:%,I+&*-#()"I&"0+/I$(P-',783&$%!
j524! :'J,24! E($5):! 3$U4! &445! 1A45)1K14A*! 3$,U4:)4A! :44A:!
K,'%! E($5):! =1)315! 4$23! E'EJ($)1'5! :4,U4! $:! )34! :'J,24!
%$)4,1$(! K',! 45A'E37)4! 1A45)1K12$)1'5.! 644A:! $,4! 4`21:4A!
K,'%!)34!J),12(4!$5A!A1:15K4:)4A!&7!:'$?15@!K',!$!%151%J%!
'K![G!%15J)4:! 15!$!H!E4,245)! :'(J)1'5!'K!4,'R'(! a>1'6$K4!
67:)4%:*! --+.b! 15! :)4,1(4! =$)4,.! l1:15K4:)4A! :44A:! $,4!
E($24A! '5! E4),1OA1:34:! 2'5)$1515@!%$()! 4`),$2)! $@$,*! E')$)'!
A4`),':4! $@$,*! ',! 5J),145)! $@$,! $5A! 152J&$)4A! K',! [G! A$7:.!
T5A'E37)4:!A4)42)4A!@,'=15@!'5! )34!$@$,!$,4! 1:'($)4A*!$5A!
lSD! 1:! 4`),$2)4A*! $%E(1K14A*! 2('54A*! $5A! :4hJ4524A! $:!
E,4U1'J:(7! A4:2,1&4A! a-J24,'*! >$,,'=! $5A! ')34,:! FGGdb.!
DAA1)1'5$(!$(1hJ'):!'K!lSD!$,4! K,44Q4!A,14A! K',! ('5@! )4,%!
E,4:4,U$)1'5! :'! )3$)! $AA1)1'5$(! @454! ,4@1'5:! 2$5! &4!
$%E(1K14A!=345!5424::$,7!K',!%',4!2'%E(4)4!1A45)1K12$)1'5.!
(
:%,I+&*-#(Y-1"I&"0+/I$(P-',783&$%(
Z52J()J,$&(4! 45A'E37)4:! 2$5! &4! :4E$,$)4A! K,'%! )34! 3':)!
E($5)! &7! 4`21:15@! U1:1&(4! :),J2)J,4:! aJ:J$((7! 37E3$4b! K,'%!
E($5)! )1::J4:.! L7E3$4! $,4! 'K)45! :445! 4`),JA15@! K,'%! ,'')!
:J,K$24:! 'K! @4,%15$)15@! :44A(15@:*! $5A! $,4! 4$:1(7! 2'5KJ:4A!
=1)3! ,'')!3$1,:.!6'%4)1%4:*!37E3$4!=1((! $(:'!$EE4$,!$)! )34!
5'A4:!&4)=445!(4$U4:!$5A!:)4%:!'K!%12,'E,'E$@$)4A!E($5):.!
;12,'A1::42)1'5! ='J(A! &4! J:4KJ(! K',! 4`),$2)15@! :%$((4,!
KJ5@$(! :),J2)J,4:! K,'%! E($5)! )1::J4:*! :J23! $:! 37E3$4!
:J,,'J5A15@!:)'%$)$.!!
!
Q7&*<*c*-#(P-',783&$(T$&$1&*,-(
9J5@$(! 45A'E37)4:! $::'21$)4A! =1)3! K'J,=15@! :$()&J:3! 2$5!
&4! A4)42)4A! J:15@! (1@3)!%12,':2'E7!=1)3! :4(42)1U4! :)$1515@!
a>$,,'=! $5A!D$()'545! FGGH/!>$,,'=! $5A!D$()'545! FGG[b.!
L'=4U4,*! )31:! )42351hJ4! A'4:! 5')! A1:)15@J1:3! :E4214:*! 5',!
A'4:!1)!A1KK4,45)1$)4!:7:)4%12!KJ5@1!K,'%!)3':4!('2$)4A!'5(7!
15! $! E$,)12J($,! )1::J4*! :J23! $:! )34! ,''):.! R34! $AA1)1'5! 'K!
%12,'E,'E$@$)1'5! )'! %151%1Q4! 15)4,K4,4524! K,'%! 4`)4,5$(!
%12,'&4:!3$:!E,'U1A4A!$5! 15U$(J$&(4!2'5),'(*!45:J,15@! )3$)!
'5(7! )3':4! %12,'&4:! ,4)$154A! 15! 4%&,7'512! )1::J4:! $,4!
A4)42)4A!a>$,,'=*!j:J5$ODU1($!$5A!')34,:!FGGcb.!V51)1$)1'5!
'K!34$()37!%12,'E,'E$@$)4A!(154:!K,'%!4%&,7':!,4AJ24:!)34!
%12,'&1$(! 2'%%J51)7! )'! 31@3(7! 45A'E37)12! :E4214:! =1)3!
E')45)1$(! K',! U4,)12$(! ),$5:%1::1'5! a<474:OW4,$! FGGM/!
<474:OW4,$*!B')45Q$!$5A!')34,:!$224E)4Ab.!
!
6J23! 2,7E)12! 45A'E37)4! 2'%%J51)14:! $,4! 5')',1'J:(7!
A1KK12J()! )'! 1A45)1K7.! ;'(42J($,! )42351hJ4:! &$:4A! '5!
$%E(1K12$)1'5! $5A! :4hJ45215@! 'K! 2'5:4,U4A!%12,'&1$(! @454!
:4hJ4524:! 2$5! E,'U1A4! $! @''A! :)$,)15@! E'15)*! &J)! =1)3'J)!
:E421K12!E,1%4,:*!1)!1:!J5(1?4(7!)3$)!$((!:E4214:!E,4:45)!=1)315!
$! E($5)! 3':)! =1((! &4! A4)42)4A! a-J24,'*! >$,,'=! $5A! ')34,:!
FGGMb.!;4$5=31(4*!4U45!=1)315!2'5),'((4A*!%12,'E,'E$@$)4A!
(154:*! 45A'E37)4! 2'%%J51)14:! $,4! 2'%E(4`! $5A! A75$%12*!
:J23! )3$)! :E4214:! :J224::KJ((7! A4)42)4A! $)! $! @1U45! E'15)! 15!
)1%4! %$7! A1:$EE4$,! K,'%! :J&:4hJ45)! 3$,U4:):.! 9',! )31:!
,4$:'5*! 54=(7! 4:)$&(1:34A! (154:! $,4! 2'5:1A4,4A! )'! &4!%',4!
,4E,4:45)$)1U4! 'K! 5$)J,$(! E'EJ($)1'5:*! $5A! 2'%&154A!
A4)42)1'5!$5A!$5$(7:1:!)42351hJ4:!$,4!%':)!(1?4(7!)'!E,'U1A4!
15K',%$)1U4!,4:J():.!!
#4! 2'5)15J4! )'! J:4! B+<! &$:4A! %4)3'A:! 15! 2'%&15$)1'5!
=1)3! %12,'E,'E$@$)1'5! $5A! %12,':2'E7! )'! E,'U1A4!
15K',%$)1'5! $&'J)! 45A'E37)4:! $::'21$)4A! =1)3! K'J,=15@!
:$()&J:3.! #4! $,4! $(:'! 4`E(',15@! &1'234%12$(! E,'K1(4:! 'K!
E($5):! $5A! 1:'($)4A! 45A'E37)4:! 15! )34! 3'E4:! 'K! 1A45)1K715@!
234%12$(!15A12$)',:!'K!15A1U1AJ$(!45A'E37)4!:E4214:.!!
(
P6+I"+&*-#( P+0I3( U*#,0( ,;( J0+%%$%( +-'( Q&8$0( LI+-&%(
P-',4$'(M*&8(9,"04*-#(!+I&/"%8(P-',783&$%(
!
S*10,70,7+#+&*,-( ;,0( ),-&0,II$'( LI+-&DP-',783&$(
:-&$0+1&*,-(a*,+%%+3%(
V5!$AA1)1'5!)'!$1A15@!1A45)1K12$)1'5!'K!J52J()J,4A!%12,'&4:*!
%12,'E,'E$@$)1'5! 3$:! &445! U$(J$&(4! K',! 4`E(',15@! )34!
E37:1'('@12$(! ,4:E'5:4:! 'K! E($5):! )'! 45A'E37)4:.! V51)1$(!
:2,44515@! 1:! $22'%E(1:34A!&7! 15'2J($)15@!%12,'E,'E$@$)4A!
E($5):! =1)3! 1:'($)4A! 45A'E37)4:*! ',! =1)3! 45A'E37)4O($A45!
2$((J:! a-J24,'*! >$,,'=! $5A! ')34,:! FGGdb.! R34:4!
4`E4,1%45):! 3$U4! E,'U1A4A! 4U1A4524! )3$)! :$()&J:3!
45A'E37)4:! %$7! 1%E,'U4! 4:)$&(1:3%45)! $5A! ,4E,'AJ2)1U4!
E')45)1$(!'K!5$)1U4!@,$::4:!$5A!'K! 2,'E!E($5):! a>$,,'=!$5A!
-J24,'! FGG\/! >$,,'=*! -J24,'! $5A! ')34,:! FGGd/! -J24,'*!
>$,,'=! $5A! ')34,:! FGGMb.! L'=4U4,*! $:! 5')4A! $&'U4*!
A4)42)1'5!$5A!%'51)',15@!'K!%1`4A!45A'E3)74!E'EJ($)1'5:*!
4U45!=1)315!%12,'E,'E$@$)4A!:7:)4%:*!,4%$15:!E,'&(4%$)12!
a-J24,'*! >$,,'=! $5A! ')34,:! FGGd/! -J24,'*! >$,,'=! $5A!
')34,:!FGGMb.!!
!
!
9*#"0$( >q-4$K! :)'%$! 'K! %12,'E,'E$@$)4A! 18+ 6#-..-0"*--!
:3'')! 2J()J,4:.! R34! (4K)! 1%$@4! aJ5),4$)4Ab! 2'5)$15:! &(J4!
:)$1515@! KJ5@$(! 37E3$4! $::'21$)4A! =1)3! @J$,A! 24((:! 'K! )34!
:)'%$)$(!2'%E(4`.!R,4$)%45)!=1)3!)34!2'5)$2)!KJ5@121A4!Fd!
8Rz! a>$74,! T5U1,'5%45)$(! 6214524b! ,4AJ24A! 45A'E37)4!
2'('51Q$)1'5! 'K! :)'%$)$! A4)42)$&(4! =1)3! ),7E$5! &(J4! a,1@3)!
1%$@4b.!Fd!8Rz!2'5)$15:!)34!$2)1U4!15@,4A145)!1E,'A1'54!a[O
a_*! `S)-<"&5#5?"/(4&RSBS\TS2/0"4&/0"4&RS]*! fS)-5Q5STS
-2-)'V5&-)-(/<'#%5Q'2-)/bb*!=3123!1531&1):!)34!@4,%15$)1'5!
'K!KJ5@$(!:E',4:!$5A!%724(1J%.!
!
<4245)(7*! ),4$)%45)! 'K!%12,'E,'E$@$)4A!18+6#-..-0"*--! :3'')!
2J()J,4:! =1)3! )34! 2'5)$2)! KJ5@121A4! Fd! 8Rz! a>$74,!
T5U1,'5%45)$(! 6214524b! 3$:! ,4AJ24A! 45A'E37)4!
2'('51Q$)1'5!'K!:)'%$)$!A4)42)$&(4!=1)3! ),7E$5!&(J4!aK1@J,4!
Fb.!Fd!8Rz!2'5)$15:!)34!$2)1U4!15@,4A145)!1E,'A1'54!a_S\_A+`S
)-<"&5#5?"/(4&RSBS\TS2/0"4&/0"4&RS]A+ fS)-5Q5STS-2-)'V5+
&-)-(/<'#%5Q'2-)/bb*! =3123! 1531&1):! )34! @4,%15$)1'5! 'K!
KJ5@$(! :E',4:! $5A! %724(1J%.! V)! 1:! 5')! 74)! 2(4$,! =34)34,!
2008 Shrublands Proceedings 161 NREI XVI
173
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!?
,4E4$)4A! A':4:! =1((! 4(1%15$)4! $((! ),7E$5! &(J4! :)$1515@!
:),J2)J,4:! $::'21$)4A! E($5)! )1::J4:*! ',! 3'=! :J23! ),4$)%45):!
=1((!$KK42)!2J()J,4!U1$&1(1)7.!L'=4U4,*!)31:!1:!$!E':1)1U4!:)4E!
)'=$,A:! )34! A4U4('E%45)! 'K! $5! 45A'E37)4O,4AJ24A! (154*!
=3123!='J(A! E,'U1A4! $5! 15U$(J$&(4! 2'5),'(! K',! 4`$%1515@!
E($5)!15)4,$2)1'5:!=1)3!U$,1'J:!45A'E37)4:.!
!
;4$5=31(4*! %12,'E,'E$@$)4A! :7:)4%:! =1)3! %1`4A!
45A'E37)4! 2'5:',)1$! ,4%$15! J:4KJ(*! 1K! 5')! 1A4$(*! K',!
4`$%1515@! 45A'E37)4! 15K(J4524:! '5! 3':)! E($5)! E37:1'('@7.!
>')3! 3':)! E($5)! @454)12:! $5A! $&1')12! 45U1,'5%45):! $,4!
)1@3)(7! 2'5),'((4A*! $5A! %12,'&1$(! U$,1$&1(1)7! 1:! %151%1Q4A.!
L4524*! )34! 15K(J4524! 'K! U$,1'J:! 45A'E37)4:! '5! E($5)!
E4,K',%$524!2$5!&4!4U$(J$)4A!&7!15'2J($)15@!3':)!$5A!5'5O
3':)! E($5):! =1)3! 41)34,! 1:'($)4A! 45A'E37)4:! ',! J52J()J,4A!
45A'E37)4!2'5:',)1$!,4)$154A!15!:$()&J:3!2$((J:.!
!
!$I$1&*-#(LI+-&DP-',783&$(),</*-+&*,-%(M*&8(
:-10$+%$'(N,I$0+-1$(&,(./*,&*1(!&0$%%,0%(
!
!+I&(N,I$0+-1$(a*,+%%+3%(
R34! $&1(1)7! 'K! K'J,=15@! :$()&J:3! )'! )'(4,$)4! $,1A!
45U1,'5%45):! 1:!AJ4! 15!E$,)! )'! 1):!3$('E37)12! ),$1):.!L4524*!
:$()&J:3!45A'E37)4:!(1?4(7!)'!15K(J4524!3':)!E($5)!)'(4,$524!
)'! :$()! %$7! &4! 1A45)1K14A! &7! :2,44515@! E($5)O45A'E37)4!
2'%&15$)1'5:!K',!152,4$:4A!)'(4,$524!)'!31@3!2'5245),$)1'5:!
'K! %154,$(! :$():.! #4! E4,K',%! :$()! )'(4,$524! &1'$::$7:! 15!
2J()J,4! )J&4:! 2'5)$1515@!;J,$:31@14! $5A! 6?''@]:! %4A1J%!
:JEE(4%45)4A! =1)3! G! I! [! E4,245)! V5:)$5)! j24$5z*! $!
2'%%4,21$((7! E,4E$,4A! %1`4A! :$()! a;J,$:31@4! $5A! 6?''@!
HPdFb.! V5'2J($)4A! $5A! J515'2J($)4A! :44A(15@:! ',!
%12,'E,'E$@$)4A! E($5)(4):! 2J()J,4A! $)! U$,14A! :$()!
2'5245),$)1'5:! $,4! 2'%E$,4A! &7!%4$:J,15@! ,'')! $5A! :3'')!
$,4$:! $5A! =3'(4! E($5)! &1'%$::.! l1KK4,4524:! 2$5! 'K)45! &4!
A4)42)4A! =1)315! $:! (1))(4! $:! )='! =44?:! @,'=)3*! K$21(1)$)15@!
4U$(J$)1'5! 'K! %J()1E(4! 45A'E37)4! 2'%&15$)1'5:.! B($5)O
45A'E37)4! 2'%&15$)1'5:! )3$)! 4`31&1)! 152,4$:4A! :$()!
)'(4,$524! 2$5! &4! 4U$(J$)4A!%12,':2'E12$((7! K',! 23$5@4:! 15!
45A'E37)4! A1:),1&J)1'5! E$))4,5:*! &($AA4,! 24((! K',%$)1'5*!
:)'%$)$(! A45:1)7*! $5A! ')34,! U$,1$&(4:! 1%E',)$5)! K',!
':%',4@J($)1'5.!!
!
>')3! :$()&J:3! $5A!5$)1U4!@,$::!3':):! 3$U4!&445!J)1(1Q4A! $:!
45A'E37)4! ,421E145):! 15! )34:4! &1'$::$7:.! DAU$5)$@4:! )'!
J:15@! @,$::4:! $:! ,421E145):! 15! &1'$::$7:! 152(JA4! ,$E1A!
@4,%15$)1'5*! :%$((! E($5)! :1Q4*! 4$:4! 'K! %12,'E,'E$@$)1'5*!
$5A! K,44A'%! K,'%! 15),15:12! K'J,=15@! :$()&J:3! 45A'E37)4:.!
8,$::4:! $,4! $(:'! J:4KJ(! K',! 4U$(J$)15@! )34! E')45)1$(! 'K!
:$()&J:3!45A'E37)4:! 15!$()4,5$)4!3':):*!=34,4! )34!$&1(1)7! )'!
2'5K4,! :$()! )'(4,$524! 2'J(A!&4!U$(J$&(4!5')! '5(7! K',! 5$)1U4!
E($5)! ,4:)',$)1'5*! &J)! $(:'! K',! $@,12J()J,$(! E,'AJ2)1'5! ',!
&1'KJ4(!A4U4('E%45).!
!
.I&$0-+&$(a*,+%%+3%(
D()3'J@3! 'J,! 4KK',):! $,4! 2J,,45)(7! K'2J:4A! '5! $::$7:! )'!
:2,445! K',!45A'E37)4:! )3$)! 1%E,'U4!3':)!E($5)!E,'AJ2)1U1)7!
$@$15:)! U$,14A! :$(151)7! @,$A145):.! 61524! %$57! 'K! )34! :$%4!
&1'234%12$(!E$)3=$7:!,4@J($)4!')34,!$&1')12!:),4::',:*!:J23!
$:! A,'J@3)! $5A! 34$)! :),4::! ,4:E'5:4:*! 1)! 1:! (1?4(7! )3$)!
:4(42)4A!E($5):!=1((!$(:'!4`31&1)!)'(4,$524!)'!')34,!$,1A!($5A!
2'5A1)1'5:.! L4524*! $::$7:! )'! :E421K12$((7! :4(42)! K',! 34$)*!
A,'J@3)*!',!2'(A!)'(4,$524!$,4!5')!&415@!1%E(4%45)4A!$)!)31:!
)1%4.!
!
V5:)4$A*! :4(42)4A! E($5):! $,4! %'51)',4A! K',! A1KK4,4524:! 15!
45A'E37)4! E'EJ($)1'5:*! $5A! 45A'E37)4:! )3$)! $EE4$,! )'!
2'5K4,!:$()!)'(4,$524!$,4!%'51)',4A!K',!E4,:1:)4524!15!E($5):!
$:! )347! $,4! 3$,A454A! $5A! ),$5:K4,,4A! K,'%! 15OU1),'! )'!
@,4453'J:4!E,'E$@$)1'5.!
!
S,-*&,0*-#(&8$(L$0%*%&$-1$(,;(N0+-%;$00$'(P-',783&$%(
.10,%%(LI+-&(J$-$0+&*,-%(:-(:-10$+%*-#I3(),<7I$O(
R+/*&+&%(
!
+'O2J()1U$)1'5! 'K! K'J,=15@! :$()&J:3! 2$((J:! =1)3! 5$)1U4!
@,$::4:! 3$:! E,'AJ24A! @,$::! E($5):! )3$)! 4`31&1)! 31@3!
E,'AJ2)1U1)7! 15! K14(A! ),1$(:! a-J24,'*! >$,,'=! $5A! ')34,:!
FGGMb.! L'=4U4,*! hJ4:)1'5:! ,4@$,A15@! )34! 5$)J,4! 'K!
),$5:K4,,4A!45A'E37)4:!$5A!)34!A4@,44!)'!=3123!)347!E4,:1:)!
15! 5'U4(! 3':):! ,4%$15.! TKK',):! )'! A4)42)! ),$5:K4,,4A!
45A'E37)4:! =1)3! lSD! $5$(7:1:! 3$U4! E,'U1A4A! U$,1$&(4!
,4:J():*! :J@@4:)15@! ),$5:K4,,4A! 45A'E37)4:! 3$U4! 41)34,!
A1%151:34A! 'U4,! )1%4*! ',! 3$U4! 4:2$E4A! A4)42)1'5! 15! )34!
E,4:4524! 'K! ')34,! %12,'&4:.! +(4$,(7*! %',4! ,'&J:)!
%'51)',15@! %4)3'A:! $,4! 544A4A! 15! ',A4,! )'! 4U$(J$)4! )34!
E4,:1:)4524!'K! ),$5:K4,,4A!%12,'&4:.!n4)!4U45!%4)3'A:! )3$)!
E,'U4! ,'&J:)! 15! ($&',$)',7! ),1$(:!%$7! &4! E,'54! )'! 4,,',! 15!
%',4!2'%E(4`!@,4453'J:4!$5A!K14(A!45U1,'5%45):!a-J4A4,:!
$5A! 9,14A,123! FGG[/! D215$:*! 6$,%$O<JE$U)$,%! $5A! ')34,:!
FGG\b.! R34,4K',4*! U$(1A$)1'5! 'K! 2$5A1A$)4! %$,?4,:! K',!
45A'E37)4!%'51)',15@!%$5A$)4:! $U$1($&1(1)7! 'K! @454)12$((7!
:1%1($,! 2'5),'(O! $5A! 45A'E37)4O453$524A! E($5)! %$)4,1$(:!
2J()1U$)4A!15!152,4$:15@(7!2'%E(4`!3$&1)$):.!
!
R'! E,'U1A4! $! :4,14:! 'K! U$,14A*! 2'%E(4`! 45U1,'5%45):! 15!
=3123! )'! 4U$(J$)4! )34! ('5@! )4,%! E4,K',%$524! 'K! @,$::4:!
15'2J($)4A!=1)3!45A'E37)4:!K,'%!K'J,=15@!:$()&J:3!=4!$,4!
E,4E$,15@!$!:4,14:!'K!2'%%'5!@$,A45!E($5)15@:.!R='!&($2?!
@,$%$! @45')7E4:! =1((! &4! 15'2J($)4A! =1)3! :$()&J:3!
45A'E37)4:! $:! E,4U1'J:(7! A4:2,1&4A! a-J24,'*! >$,,'=! $5A!
')34,:! FGGMb.! lSD! 3$,U4:)4A! K,'%! ),4$)4A! $5A! J5),4$)4A!
E($5):! =1((! &4! :2,4454A! )'! 4U$(J$)4! 23$5@4:! 15! $::'21$)4A!
%12,'&1$(! 2'%%J51)14:.! <4E(12$)4! 2'5),'(! $5A! 15'2J($)4A!
E($5):! =1((! &4! ),$5:E($5)4A! $5A! %$15)$154A! '5! )3,44!
A1:)J,&4A!:1)4:!15!:'J)34,5!S4=!;4`12'.!D55J$(!%'51)',15@!
'K! ),$5:E($5):! J:15@! $! @,1A! E'15)O15)4,24E)! %4)3'A! =1((! &4!
J:4A! )'! 4U$(J$)4! )34! 4:)$&(1:3%45)! $5A! E,'AJ2)1U1)7! 'K!
),4$)4A!$5A!J5),4$)4A!E($5):.!64$:'5$(!23$5@4:!15!45A'E37)4!
E'EJ($)1'5:!=1((!&4!%'51)',4A!J:15@!$!2'%&15$)1'5!'K!lSD!
&$:4A! %4)3'A:! $5A! %12,':2'E7.! VK! E($554A! &1'234%12$(!
$5$(7:1:! 'K! :$()&J:3! 45A'E3)74! 2'%%J51)14:! ,4U4$(:!
234%12$(! 15A12$)',:*! :J23! $:! $(?$('1A:*! )3$)! 2$5! &4! J:4A! )'!
%'51)',! 45A'E37)4! E,4:4524*! )34:4! =1((! &4! 152(JA4A! 15!
:J&:4hJ45)!%'51)',15@.!
2008 Shrublands Proceedings 162 NREI XVI
174
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!?
)QA)YV!:QA(
!
D()3'J@3! 45A'E37)4:! $EE4$,! J51U4,:$((7! $::'21$)4A! =1)3!
31@34,!E($5):*! )34!A1KK12J()14:!$::'21$)4A!=1)3!A4)42)1'5!$5A!
%'51)',15@! 3$U4! ($,@4(7! (1%1)4A! :)JA14:! 'K! 45A'E37)4!
15K(J4524:!'5!E($5)!2'%%J51)14:!)'!)3':4!45A'E37)4!:E4214:!
)3$)! 2$5! &4! %'51)',4A! =1)3! :E421K12! 15A12$)',:*! 152(JA15@!
J51hJ4! $(?$('1A:! ',! ?5'=5! %'(42J($,! %$,?4,:! aL$35*!
S12?4(! $5A! ')34,:! HPPPb! a>$2'5*! B',)4,! $5A! ')34,:! HPNN/!
>$,,'=*!-J24,'!$5A!')34,:!FGGMb.!S'54)34(4::!)34:4!(1%1)4A!
:)JA14:! 3$U4! 2(4$,(7! A4%'5:),$)4A! E,'K'J5A! 4KK42):!
45A'E37)4:! 2$5! 3$U4! '5! ($,@4,! 42':7:)4%:! a+($7! $5A!
623$,A(! FGGF/! >J()%$5! $5A! >4((! FGG[/! <JA@4,:*! 0':('=!
$5A!')34,:!FGGc/!+($7*!L'($3!$5A!')34,:!FGG\b.!!
!
D!U$,14)7!'K!A$,?! :4E)$)4! $5A!$%',E312! KJ5@$(! 45A'E37)4:!
3$U4! &445! '&:4,U4A! 15! $EE$,45)(7! %J)J$(1:)12! $::'21$)1'5!
=1)3!K'J,=15@!:$()&J:3!a>$,,'=*!L$U:)$A!$5A!')34,:!HPPN/!
>$,,'=! $5A! D$()'545! FGGH/! >$,,'=! $5A! D$()'545! FGGH/!
>$,,'=! $5A! j:J5$! FGGF/! >$,,'=! FGG[/! >$,,'=*! j:J5$O
DU1($!$5A!')34,:!FGGcb.!R34:4!45A'E37)4:!$,4!=',)37!'K!15!
A4E)3! :)JA7! &42$J:4! )341,! &454K121$(! $::'21$)1'5! =1)3! $!
3$,A7*! $,1A! ($5A! K',$@4! :3,J&! $5A! )341,! E')45)1$(! )'! 2'5K4,!
A4:1,$&(4! ),$1):! )'! $()4,5$)4! 3':):!%$7! E,'U1A4! $! U$,14)7! 'K!
J:4KJ(! $EE(12$)1'5:! K',! ,4:)',$)1'5! $5A! E,'AJ2)1'5!
$@,12J()J,4! a-J24,'*! >$,,'=! $5A! ')34,:! FGGd/! -J24,'*!
>$,,'=! $5A! ')34,:! FGGMb.! R34! 2'%E(4`1)7! 'K! )34! :$()&J:3!
45A'E37)4! 2'%%J51)7! %$5A$)4:! 1%E(4%45)$)1'5! 'K! $!
2'%E(4`*! %J()1K$24)4A! :7:)4%! K',! 1A45)1K12$)1'5! $5A!
23$,$2)4,1Q$)1'5! 'K! )3':4! 45A'E37)4:! =3123! 2'5),1&J)4! )'!
E($5)!3$,A154::.!!
!
jJ,! 2'%&154A! $EE,'$23! 'K! 2'%E$,15@! 45A'E37)4:! K,'%!
A1U4,:4*!=4((!A4K154A!:$()&J:3!3$&1)$):!)'!1A45)1K7!E($5)O!$5A!
3$&1)$)O:E421K12! 2',,4($)1'5:/! A4U4('E15@! &1'%$,?4,:! K',!
%'51)',15@! :E421K12! 45A'E37)4:/! 4U$(J$)15@! 45A'E37)4!
15)4,$2)1'5:! =1)3! 3':)! $5A! 5'5O3':)! E($5):! 15! 31@3(7!
2'5),'((4A*! 15OU1),'! &1'$::$7:/! $5A! 4`$%1515@! 45A'E37)4!
E4,:1:)4524! 15! 3$&1)$):! 'K! U$,14A! 2'%E(4`1)7! 1:! 4`E42)4A! )'!
,4U4$(! 1%E',)$5)! E($5)O45A'E37)4! 15)4,$2)1'5:! )3$)! 2$5! &4!
J)1(1Q4A! )'! 1%E,'U4! 4:)$&(1:3%45)! $5A! E,'AJ2)1U1)7! 'K! $!
U$,14)7!'K!E($5)!:E4214:!15!$,1A!($5A:.!
!
.)2AQMVPTJPSPAN!(
!
R31:! =',?! =$:! :JEE',)4A! &7! KJ5A:! $EE,'E,1$)4A! )'! )34!
Z6lD!D@,12J()J,$(!<4:4$,23!64,U124!C',5$A$!T`E4,1%45)$(!
<$5@4! $5A! $5! 15)4,$@4527! $@,44%45)! =1)3! )34! >J,4$J! 'K!
-$5A! ;$5$@4%45)! -$:! +,J24:! 914(A! jKK124.! #4! )3$5?!
C$1%4! ;1A4Q! K',! $::1:)$524! =1)3! 15! U1),'! $5A! @,4453'J:4!
&1'$::$7:*! C$:'5! lJ5=4((! K',! %$15)45$524! 'K!
%12,'E,'E$@$)4A!E($5)!(154:.!!
!
HP9PHPA)P!(
!
D215$:*!6.8.*!6$,%$O<JE$U)$,%*!<.*!0(4E$2O+4,$g*!W.*!B'(Q*!;.9.!FGG\.!!
!!B+<O15AJ24A!:4hJ4524!$,)1K$2):!$5A!&1$:"!V5:1@3):!K,'%!2'%E$,1:'5!'K!!
!!)='!Hd6!,<SD!2('54!(1&,$,14:!2'5:),J2)4A!K,'%!)34!:$%4!:$%E(4.!DEE(14A!!
!!$5A!T5U1,'5%45)$(!;12,'&1'('@7.!NHaHFb"MPddOMPdP.!
DA$1,*!-.6.*!D5A,4=:*!l.-.*!+$1,547*!C.*!9J5?3'J:4,*!T.D.*!S4=)'5*!<.C*!!
!!D(A'5*!T.9.!HPPF.!+3$,$2)4,1Q15@!@454!,4:E'5:4:!)'!A,'J@3)!:),4::!15!!
!!K'J,=15@!:$()&J:3!10#-?&/Q+<'(/*</(*!aBJ,:3.b!SJ)).!C'J,5$(!'K!<$5@4!!
!!;$5$@4%45).!c\"c\cOcdH.!
D,5'(A*!D.T.*!-J)Q'51*!9.!FGGN.!l1U4,:1)7!$5A!3':)!,$5@4!'K!K'(1$,!KJ5@$(!!
!!45A'E37)4:"!D,4!),'E12$(!(4$U4:!&1'A1U4,:1)7!3'):E'):r!T2'('@7.!MMa[b"!!
!!\cHO\cP.!
>$2'5*!+.#.*!B',)4,*!C.0.*!<'&&15:*!C.l.*!-J)),4((*!T.6.!HPNN.!N?-<"&5/++
++04?"-('!K,'%!)'`12!)$((!K4:2J4+@,$::4:.!DEE(14A!$5A!T5U1,'5%45)$(!!
!!;12,'&1'('@7![ca\b"\NdO\MH.!
>$,,'=*!C.*!D$()'545*!<.!FGG[.!D!:)$1515@!%4)3'A!K',!:7:)4%12!45A'E37)12!!
!!KJ5@1!15!E($5):.!T%4,@15@!+'524E):!15!B($5)!L4$()3!;$5$@4%45).!<.R.!!
!!-$,)47!$5A!+$4:$,!D.C.!04,$($*!V5A1$*!<4:4$,23!61@5E':)"!dHOdN.!
>$,,'=*!C.*!D$()'545*!<.T.!FGGH.!D!%4)3'A!4U$(J$)15@!15)4,5$(!!
!!2'('51Q$)1'5!'K!10#-?&/Q+<'(/*</(*+aBJ,:3b!SJ)).!,''):!&7!A$,?!:4E)$)4!!
!!KJ5@1!$5A!3'=!)347!$,4!15K(J4524A!&7!E37:1'('@12$(!$2)1U1)7.!;72',,31Q$.!!
!!HH"HPPOFG\.!
>$,,'=*!C.<.!FGG[.!D)7E12$(!%',E3'('@7!'K!A$,?!:4E)$)4!KJ5@$(!,'')!!
!!45A'E37)4:!'K!>'J)4('J$!15!$,1A!:'J)3=4:)4,5!Z6D!,$5@4($5A:.!!
!!;72',,31Q$!H[a\b"F[P.!
>$,,'=*!C.<*!D$()'545*!<.T.!FGGH.!TU$(J$)1'5!'K!)34!15)4,5$(!2'('51Q$)1'5!!
!!'K!10#-?&/Q+<'(/*</(*+aBJ,:3b!5J)).!,''):!&7!A$,?!:4E)$)4!KJ5@1!$5A!)34!!
!!15K(J4524!'K!3':)!E37:1'('@12$(!$2)1U1)7.!;72',,31Q$!HHacb"HPPOFG\.!
>$,,'=*!C.<.*!L$U:)$A*!0.;.*!LJ&:)45&4,@4,*!C.*!;2+$:(15*!>.l.*!>$,,'=*!!
!!C.<.!HPPN.!644AO&',54!KJ5@$(!45A'E37)4:!'5!K'J,=15@!:$()&J:3*!10#-?&/Q++
++<'(/*</(*.!D,1A!6'1(!<4:4$,23!$5A!<43$&1(1)$)1'5!HHacb"[GN.!
>$,,'=*!C.<.*!-J24,'*!;.!FGG\.!R,$5:K4,!$5A!152',E',$)1'5!'K!34,1)$&(4!!
!!:7%&1')12!KJ5@1!15)'!5'5O3':)!E($5):.!j5(154"!3))E"ffE$)45):.2'%fJ:O!
!!NPGHPFN.3)%(.!B$)45)!DEE(12$)1'5!6.S.!HHf\GG*NGF.!
>$,,'=*!C.<.*!-J24,'*!;.T.*!$5A!<474:OW4,$*!V.!FGGd.!67%&1')12!KJ5@1!)3$)!!
!!15K(J4524!U1@',*!&1'%$::!$5A!,4E,'AJ2)1U4!E')45)1$(!'K!5$)1U4!&J523!!
!!@,$::4:!K',!,4%4A1$)1'5!'K!A4@,$A4A!:4%1$,1A!,$5@4($5A:.!63,J&($5A:!!
!!Z5A4,!91,4"!l1:)J,&$524!$5A!<42'U4,7!15!$!+3$5@15@!#',(A.!9'J,)445)3!!
!!#1(A($5A!63,J&!67%E':1J%*!+4A$,!+1)7*!Z)$3*!Z6lD*!<'2?7!;'J5)$15!!
!!<4:4$,23!6)$)1'5.!B,'244A15@:!<;<6OBO\F.!
>$,,'=*!C.<.*!-J24,'*!;.T.*!<474:OW4,$*!V.*!0$U:)$A*!0.;.!FGGM.!l'!!
!!:7%&1')12!%12,'&4:!3$U4!$!,'(4!15!E($5)!4U'(J)1'5*!E4,K',%$524!$5A!!
!!,4:E'5:4!)'!:),4::r!+'%%J512$)1U4!o!V5)4@,$)1U4!>1'('@7!HaHb"HO\.!
>$,,'=*!C.<.*!j:J5$ODU1($*!B.*!$5A!<474:OW4,$*!V.!FGGc.!9J5@$(!!
!!45A'E37)4:!15),15:12$((7!$::'21$)4A!=1)3!%12,'E,'E$@$)4A!E($5):!!
!!,4@454,$)4A!K,'%!5$)1U4!C5$0/&5$'+/#-5?5)'+>5##8!$5A!10#-?&/Q+<'(/*</(*!!
!!V5!W1),'O+4((J($,!o!l4U4('E%45)$(!>1'('@7OB($5)!cGadb"dGMOdHF.!
>$,,'=*!C.<.*!j:J5$*!B.!FGGF.!B3':E3',J:!:'(J&1(1Q$)1'5!$5A!JE)$?4!&7!!
!!A$,?!:4E)$)4!KJ5@1!15!K'J,=15@!:$()&J:3*!10#-?&/Q+<'(/*</(*!aBJ,:3b!SJ)).!!
!!C'J,5$(!'K!D,1A!T5U1,'5%45):!\Ha[b"ccPOc\P.!
>J*!Y.*!>$1*!X.*!#$5@*!>.!FGGN.!D22J%J($)1'5!$5A!A1:),1&J)1'5!'K!:$()!15!!
!!(4$U4:!'K!10#-?&/Q+0#-'(6$&'#-*!J5A4,!:$()!:),4::.!+3154:4!C'J,5$(!'K!!
!!DEE(14A!$5A!T5U1,'5%45)$(!>1'('@7!H[aFb"HPF.!
>J()%$5*!R.*!>4(*!8.!FGG[.!V5)4,$2)1'5!&4)=445!KJ5@$(!45A'E37)4:!$5A!!
!!45U1,'5%45)$(!:),4::',:!15K(J4524:!E($5)!,4:1:)$524!)'!15:42):.!j1?':!
!!HG[aHb"HMFOHPG.!
+1&1(:*!D.9.*!6=1K)*!l.;.*!;2D,)3J,*!T.l.!HPPM.!B($5)!L4,&1U',4!!
!!15)4,$2)1'5:!15!10#-?&/Q"!2J,,45)!:)$)4!'K!?5'=(4A@4.!<'2?7!;'J5)$15!!
!!<4:4$,23!6)$)1'5*!j@A45*!Z)$3*!Z6lD!9',4:)!64,U124.!<;<6O8R<OHc.!
+($7*!0.*!L'($3*!C.*!<JA@4,:*!C.D.!FGG\.!L4,&1U',4:!2$J:4!$!,$E1A!152,4$:4!!
!!15!34,4A1)$,7!:7%&1':1:!$5A!$()4,!E($5)!2'%%J51)7!2'%E':1)1'5.!!
!!B,'244A15@:!'K!)34!S$)1'5$(!D2$A4%7!'K!6214524:!'K!)34!Z51)4A!6)$)4:!'K!!
!!D%4,12$!HGFa[\b"HFcd\OHFcNG.!
+($7*!0.*!623$,A(*!+.!FGGF.!TU'(J)1'5$,7!',1@15:!$5A!42'('@12$(!!
!!2'5:4hJ4524:!'K!45A'E37)4!:7%&1':1:!=1)3!@,$::4:.!D%4,12$5!S$)J,$(1:)!!
!!HdG!ac!6ZBB-.b"6PP!I!6HFN.!
8(455*!T.*!BK1:)4,*!<.*!>,'=5*!C.C.*!R3'%E:'5*!R.-*!je-4$,7*!C.!HPPd.!S$!!
!!$5A!0!$22J%J($)1'5!$5A!:$()!)'(4,$524!'K!10#-?&/Q+<'(/*</(*++
++a+345'E'A1$24$4b!@45')7E4:.!D%4,12$5!C'J,5$(!'K!>')$57!M[aMb"PPN.!
8(455*!T.B.*!j(:45*!;.*!9,74*!<.*!;'',4*!l*!;17$%')'*!6.!HPPc.!L'=!!
!!%J23!:'A1J%!$22J%J($)1'5!1:!5424::$,7!K',!:$()!)'(4,$524!15!:J&:E4214:!!
!!'K!3$('E37)4!10#-?&/Q+<'(/*</(*r!B($5)*!+4((!$5A!T5U1,'5%45)!HNadb"NHH.!
2008 Shrublands Proceedings 163 NREI XVI
175
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!?
L$35*!l.*!S12?4(*!D.*!l$=:'5*!C.!HPPP.!D::4::15@!K#'(D-'!E'EJ($)1'5:!15!!
!!E($5):!$5A!:'1(!J:15@!%'(42J($,!%4)3'A:.!9T;6!;12,'&1'('@7!T2'('@7!!
!!FPa[b"FH\OFFN.!
0$A4,41)*!8.*!8')Q4?*!l.*!C$2'&:*!6.*!9,41)$@*!L.!FGG\.!j,1@15!$5A!$@4!'K!!
!!DJ:),$(1$5!+345'E'A1$24$4.!j,@$51:%:!l1U4,:1)7!$5A!TU'(J)1'5!\aHb"\P.!
0$,1%1*!6.L.*!Z5@$,*!V.D.*!HPMP.!l4U4('E%45)!'K!4E1A4,%$(!:$()!3$1,:!15!!
!!10#-?&/Q+0#-'(6$&'#-*+#1((A.!15!,4:E'5:4!)'!:$(151)7*!(1@3)!15)45:1)7*!$5A!!
!!$4,$)1'5.!>')$512$(!8$Q4))4!H\GaHb"dMONH.!
-J24,'*!;.*!>$,,'=*!C.*!j:J5$ODU1($*!B.*!<474:OW4,$*!V.*!lJ?4*!6.!FGGM.!!
!!T53$5215@!5$)1U4!@,$::!E,'AJ2)1U1)7!&7!2'O2J()1U$)15@!=1)3!45A'E37)4O!
!!($A45!2$((1.!<$5@4($5A!T2'('@7!$5A!;$5$@4%45)!dH"HFcIH[G.!
-J24,'*!;.*!>$,,'=*!C.<.*!64A1(('*!<.*!j:J5$ODU1($*!B.*!<474:OW4,$*!V.!FGGd.!
!!8454)12!23$,$2)4,1Q$)1'5!'K!J52J()J,4A!KJ5@$(!45A'E37)4:!K,'%!C5$0/&5$'++
++/#-5?5)'!$5A!10#-?&/Q+<'(/*</(*.!63,J&($5A:!Z5A4,!91,4"!l1:)J,&$524!$5A!!
!!<42'U4,7!15!$!+3$5@15@!#',(A.!9'J,)445)3!#1(A($5A!63,J&!67%E':1J%*!!
!!+4A$,!+1)7*!Z)$3*!<'2?7!;'J5)$15!<4:4$,23!6)$)1'5!<;<6OBO\F.!
-J24,'*!;.T.*!>$,,'=*!C.<.*!j:J5$ODU1($*!B.*!<474:OW4,$*!V.!FGGM.!D!2,7E)12!
!!%12,'&1$(!2'%%J51)7!E4,:1:):!=1)315!%12,'E,'E$@$)4A!C5$0/&5$'+/#-5?5)'!!
!!aR',,.b!R',,.!2J()J,4:.!B($5)!6214524!HNc"\NGO\N\.!
-J24,'*!;.T.*!>$,,'=*!C.<.*!j:J5$ODU1($*!B.*!<474:OW4,$*!V.!FGGd.!B($5)O!
!!KJ5@$(!15)4,$2)1'5:!15!$,1A!$5A!:4%1$,1A!42':7:)4%:"!($,@4!:2$(4!1%E$2):!!
!!K,'%!%12,':2$(4!E,'24::4:.!C'J,5$(!'K!D,1A!T5U1,'5%45):!d\aFb"FNdOFMc.!
-J4A4,:*!R.*!9,14A,123*!;.!FGG[.!TU$(J$)1'5!'K!B+<!$%E(1K12$)1'5!&1$:!&7!!
!!)4,%15$(!,4:),12)1'5!K,$@%45)!(45@)3!E'(7%',E31:%!$5$(7:1:!'K!:%$((O!
!!:J&J51)!,<SD!$5A!%2,D!@454:!&7!J:15@!A4K154A!)4%E($)4!%1`)J,4:!'K!!
!!%4)3$5'@4512!EJ,4!2J()J,4:!$5A!:'1(!lSD!4`),$2):.!DEE(14A!$5A!!
!!T5U1,'5%45)$(!;12,'&1'('@7!dPaHb"[FGO[Fd.!
;J,$:31@4*!R.*!6?''@*!9.*!HPdF.!D!,4U1:4A!%4A1J%!K',!,$E1A!@,'=)3!$5A!!
!!&1'$::$7:!=1)3!)'&$22'!)1::J4!2J()J,4:.!B37:1'(!B($5)!H\"cN[OcPN.!
S<+6*!S$)J,$(!<4:'J,24!+'5:4,U$)1'5!64,U124.!aHF!S'U4%&4,!FGG[b.!!
!!T2'('@12$(!61)4!V5K',%$)1'5!67:)4%*!Z6lD.!
j,)âQOl',A$*!C.*!;$,)â54QO;',$*!+.*!+',,4$(*!T.*!61%ä5*!>.*!+451:*!C.-.!FGG\.!!
!!8454)12!:),J2)J,4!'K!10#-?&/Q+"'&-2$*!E'EJ($)1'5:!15!)34!;4A1)4,,$54$5!!
!!>$:15.!D55$(:!'K!>')$57!P\a\b"!MFN.!
j:)715$*!<.;.*!;204((*!+.;.*!;$(42342?*!C.;.*!W$5!TEE:*!8.D.!HPMc.!!
!!B')45)1$(!'K!D),1E(4`!$5A!')34,!2345'E'A!:3,J&:!K',!152,4$:15@!,$5@4!!
!!E,'AJ2)1U1)7!$5A!K$((!$5A!=15)4,!@,$Q15@!J:4.!8454,$(!R423512$(!<4E',)!I!!
!!Z6lD*!9',4:)!64,U124!aVSROHNFb"FH\.!
B',,$:OD(K$,'*!D.*!L4,,4,$*!C.*!615:$&$J@3*!<.-.*!jA45&$23*!0.C.*!-'=,47*!R.*!!
!!S$)U1@*!l.j.!FGGM.!D!5'U4(!,'')!KJ5@$(!2'5:',)1J%!$::'21$)4A!=1)3!$!!
!!A'%15$5)!A4:4,)!@,$::.!DEE(14A!$5A!T5U1,'5%45)$(!;12,'&1'('@7"!!
!!DT;.GFNdPOGN.!
<474:OW4,$*!V.!FGGM.!l1::4,)$)1'5.!B($5)!$5A!T5U1,'5%45)$(!6214524:.!-$:!!
!!+,J24:*!S4=!;4`12'!6)$)4!Z51U4,:1)7.!
<474:OW4,$*!V.*!B')45Q$*!+.*!>$,,'=*!C.!FGGM.!L7E4,37A,121)7!,4U4,:$(!$5A!!
!!2('5$(!E,'E$@$)1'5!'K!K'J,O=15@!:$()&J:3!a10#-?&/Q+<'(/*</(**!!
!!2J()1U$)4A!15!U1),'.!DJ:),$(1$5!C'J,5$(!'K!>')$57.!\d"[\MO[dF.!
<JA@4,:*!C.D.*!0':('=*!C.;.*!+($7*!0.!FGGc.!T5A'E37)12!KJ5@1!$()4,!!
!!,4($)1'5:31E:!&4)=445!A1U4,:1)7!$5A!42':7:)4%!E,'E4,)14:.!T2'('@7!-4))4,:!!
!!NaHb"cFO\H.!
6$5A4,:'5*!6.+.*!;2D,)3J,*!T.l.!FGGc.!9'J,=15@!:$()&J:3!a10#-?&/Q++
++<'(/*</(*b!:44A!),$5:K4,!Q'54:.!Z6lD*!9',4:)!64,U124*!<'2?7!;'J5)$15!
!!<4:4$,23!6)$)1'5.!8454,$(!R4231512$(!<4E',)!<;<6O8R<OHF\.!
61%'5*!<.l.*!D&4(1'U123*!D.*!>4(?15*!6.!HPPc.!D!5'U4(!)4,,4:),1$(!3$('E31(12!!
!!45U1,'5%45)"!R34!E37(('E($54!'K!10#-?&/Q+"'&-2$**!$!:$()O4`2,4)15@!E($5).!!
!!9T;6!;12,'&1'('@7!T2'('@7!HcaFb"PPOHGP.!
R3'%$:*!B.*!6=$,5$*!8.*!B$)1(*!B.*!<$=$(*!<.!FGGM.!Z&1hJ1)'J:!E,4:4524!'K!!
!!5',%$((7!5'5O2J()J,$&(4!45A'E37)12!&$2)4,1$!15!K14(A!:3'')O)1E:!'K!&$5$5$!!
!!$5A!)341,!@,$AJ$(!$2)1U$)1'5!)'!hJ14:245)!2J()1U$&(4!K',%!15!)1::J4!2J()J,4:.!!
!!B($5)!+4((*!R1::J4!$5A!j,@$5!+J()J,4!P[aHb"[PO\c.!
R3'%$:*!B.*!6=$,5$*!8.*!<'7*!B.*!B$)1(*!B.!FGGM.!VA45)1K12$)1'5!'K!2J()J,$&(4!!
!!$5A!',1@15$((7!5'5O2J()J,$&(4!45A'E37)12!&$2)4,1$!1:'($)4A!K,'%!:3'')!)1E!!
!!2J()J,4:!'K!&$5$5$!2U.!8,$5A!S$154.!B($5)!+4((*!R1::J4!$5A!j,@$5!+J()J,4!!
!!P[aHb"\\Od[.!
Z42?4,)*!l.S.*!B4)4,:45*!C.-.!HPPH.!64(42)15@!10#-?&/Q+<'(/*</(*!K',!@,4$)4,!!
!!)'(4,$524!)'!2'%E4)1)1'5.!C'J,5$(!'K!<$5@4!;$5$@4%45)!cca[b"FFG.!
!
!
!
!
!
!
!
!
!
!
!
!
!
2008 Shrublands Proceedings 164 NREI XVI
176
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!?
!""#"#$%&'()"$!*+,-$./'&-0(/*1"2'$32$4(/',+-"#$!('"/$(2$$
!3,'*5"/'"+2$6731(28$
!
9&1"/$!:$9&;3-/<=$!,/&2$>:$6(2/035?=$@&+"2$9:$A0&,/"<=$&2#$>38"+$B7-2"+?$
?
!"#$%!&$'
!"#$#%&'()#'*'#+,(-&.#$&$(/0112"$#34(50',(*,,"6(&3$,'21,6(&3*(/&4,(
4"20/,( #3(-#4-(,',7&$#23( "&34,'&3*(&3*( /&4,."0/-(,%2/8/$,5/(2+(
/20$-),/$(9825#34(#/($-",&$,3,*(.8(&3(,:1&3*#34(1210'&$#23(&3*(
,3,"48( ,:1'2"&$#23( &3*( *,7,'215,3$;( <0"( 2.=,%$#7,( )&/( $2(
,7&'0&$,( 3&$#7,( /-"0.( /1,%#,/( ,/$&.'#/-5,3$( +2"( ",/$2"&$#23( &+$,"(
*#/$0".&3%,;( >3( <%$2.,"( ?@@A6( 23( &( ),''B1&*( *#/$0".&3%,6( CD(
&%%,//#23/(2+(C?(3&$#7,( /-"0.( /1,%#,/(),",(*"#''B/,,*,*( #3( /#34',(
/1,%#,/( 1'2$/( #3( &( "&3*25#E,*( %251',$,( .'2%F( *,/#43( )#$-( +20"(
",1'#%&$#23/;(G'/26($)2(/,,*(5#:$0",/(HI"#*4,"(&3*(J-,''K(2+(4"&//6(
+2".6(&3*(/-"0.(/1,%#,/(),",(."2&*%&/$B(2"(*"#''B/,,*,*6(&3*(23,(
/,,*(5#:$0",( HJ-,''K()&/( -8*"2B/,,*,*( $2( /,1&"&$,( &",&/( 20$/#*,(
2+($-,(",1'#%&$,*(1'2$/;(L,3/#$#,/(),",(/&51',*(#3(J,1$,5.,"(?@@M;(
I8( ?@@M6( 3#3,( 2+( $-,( CD( /-"0.( &%%,//#23/( ,/$&.'#/-,*( #3( $-,(
",1'#%&$,*(1'2$/;("#$%&'()! *&#($*(-&*($-,(4",&$,/$(,/$&.'#/-5,3$(&$(
/#:( 1'&3$/N5?( +2''2),*( .8("#$%&'()! +*,(-+(,-( &$( +20"( 1'&3$/N5?;(
O/$&.'#/-5,3$( 2+( $-,( 2$-,"( /,7,3( &%%,//#23/( )&/( /#5#'&"( &3*(
"&34,*( +"25( $)2( $2( @;P( 1'&3$/N5?;( 9-,",( $-,( I"#*4,"( 5#:( )&/(
."2&*%&/$( /,,*,*6( "$#(.%-%*! #$%/(,#*#*( //1;( 012.%,3(,-%-6(
"#$%&'()! *&#($*6( &3*(4$*-+5(,%,,%627%*! '*,*#*( ,/$&.'#/-5,3$()&/(
,/$#5&$,*( &$( C@6@@@6( D6MM@6( &3*( C6C?@( 1'&3$/N-&6( ",/1,%$#7,'8;(
9-,",( *"#''( /,,*,*6( ,/$&.'#/-5,3$( 2+( $-,( $-",,( /-"0./( )&/( @6(
P6PQ@6(&3*(?6?P@(1'&3$/N-&6(",/1,%$#7,'8;(9-,",($-,(J-,''(5#:()&/(
."2&*%&/$( /,,*,*6( "$#(.%-%*! #$%/(,#*#*( //1;( 012.%,3(,-%-6(
4$*-+5(,%,,%627%*! '*,*#*6( &3*("#$%&'()! +*,(-+(,-( ,/$&.'#/-5,3$(
)&/(,/$#5&$,*(&$(?C6R@@6(P6A@@6(&3*(P6A@@(1'&3$/N-&6(",/1,%$#7,'8;(
9-,",(*"#''(/,,*,*6(,/$&.'#/-5,3$(+2"($-,($-",,(/1,%#,/()&/(M6Q@@6(
C@6@@@6( &3*( C6C@@( 1'&3$/N-&6( ",/1,%$#7,'8;( 9-,",( $-,( J-,''( 5#:(
)&/( -8*"2B/,,*,*6( 23'8(4$*-+5(,%,,%627%*! '*,*#*( ,/$&.'#/-,*( &$(
C6C@@(1'&3$/N-&;((
?
C%D>E4FADCE%$
?
82$! 27($! 9:! 1(*$-;! #5(! <'*,#! =*#($%*'-! <$23$*.! 2>! #5(!
?*#@$*'!A(-2@$+(-!B2,-($7*#%2,!C($7%+(! D?ABCE!5*-!F((,!
*--(.F'%,3;! #(-#%,3;! *,/! $('(*-%,3! -5$@FF1! &'*,#! .*#($%*'-!
>2$! +2,-($7*#%2,! @-(G! C%,+(! #5(! $('(*-(( 2+( S,/1,*,E&(
$-03.,"4##! DH5@,F($3I-! J(-&(/(K*E! %,! LM9N;? #5(! &$23$*.!
5*-! $('(*-(/! OP! ,*#%7(! -@F-5$@F! *,/! -5$@F! *++(--%2,-!
,*#%2,*''1! >2$! +2..($+%*'! &$2&*3*#%2,;! *,/! /(7('2&(/!
#(+5,%Q@(-! >2$! #5(%$! -@++(-->@'! @-(! *,/! .*,*3(.(,#G! R,!
0(-#($,! 0%'/'*,/-;! /%-#@$F*,+(! *--2+%*#(/! 0%#5! $(-2@$+(!
()#$*+#%2,!&2-(-!*!+2,-($7*#%2,!&$2F'(.!F1!#5$(*#(,%,3!-2%';!
0*#($;! 0%'/'%>(;! *,/! &'*,#! $(-2@$+(-G! S(7('2&%,3!
??????????????
T,U!V*.F2'#;!BGJG!(#!*'G!+2.&-G!N:LLG!<$2+((/%,3-!W!C5$@F'*,/-U!
0%'/'*,/-!*,/!0%'/'%>(!5*F%#*#-X!N::P!Y@,(!LOZLMX![2K(.*,;!=HG!
?A\T;!72'@.(!]^TG!CGYG!*,/!Y(--%(!\G!_@%,,(1!?*#@$*'!A(-2@$+(-!
A(-(*$+5!J%F$*$1;!J23*,;!`#*5;!`C"G!
LY*.(-!CG! Y*+2F-!*,/!4*$(,! YG!B'*@-(;!`CS"!?*#@$*'!A(-2@$+(-!
B2,-($7*#%2,!C($7%+(;![2K(.*,;!=H!
NC@-*,! AG! V%,-'20! *,/! A23($! a1F,($;! [$%/3($! <'*,#! =*#($%*'-!
B(,#($;!`CS"!?*#@$*'!A(-2@$+(-!B2,-($7*#%2,!C($7%+(;![$%/3($;!
=H!
*,/!(7*'@*#%,3!&'*,#!.*#($%*'-!>2$!$(-#2$*#%2,!2>!,*#%7(!&'*,#!
+2..@,%#%(-!2,!#5(-(!-%#(-!5*-!F((,!*!?ABC!&$%2$%#1G$
$
C5$@F-! *++('($*#(! -2%'! /(7('2&.(,#;! (,5*,+(! &'*,#! *,/!
*,%.*'! /%7($-%#1;! %,+$(*-(! >2$*3(! &$2/@+#%2,;! *,/! &$27%/(!
>*@,*'!+27($!*,/!0%'/'%>(!>22/!D[22#5!LMP9EG!=*,1!-&(+%(-!
/(7('2&(/! F1! #5(! ?ABC! *$(! %.&2$#*,#! >2$! $(-#2$*#%2,! 2>!
0(-#($,! -5$@F'*,/-! *,/! 0%'/'%>(! 5*F%#*#G! G"$,5#/#&(
'0*27#%#&3&! D05%#(!-*3(F$@-5E!$('(*-(/!%,!LMPb;! %-!@-(/!F1!
-.*''! *,%.*'-! %,+'@/%,3! -*3(! 3$2@-(;! $*FF%#-;! +5%&.@,6-;!
3$2@,/! -Q@%$$('-! *,/! 2#5($! $2/(,#-;! *-! 0(''! *-! *,#('2&(;!
.@'(! /(($;! ('6;! .2@,#*%,! -5((&! *,/! +*##'(! DC#(7(,-! *,/!
2#5($-!N::bEG!G"$,5#/#&($"#*,3$&$&!--&G!7&/,8&3&!D.2@,#*%,!
F%3! -*3(F$@-5E! $('(*-(/! %,! LMPO;! &$27%/(-! #5($.*'! *,/!
-(+@$%#1! +27($! >2$! 0%'/'%>(;! ,(-#%,3! +27($! >2$! -&(+%(-! 2>!
3$2@-(!*,/!2#5($!@&'*,/!F%$/-;!*,/!0%,#($!>2$*3(!>2$!.*,1!
'*$3(! 0%'/'%>(! @,3@'*#(-! DH%''1! *,/! 2#5($-! N::bEG! 82@$!
-&(+%(-! 2>!G$"#1',:! D-*'#F@-5E! $('(*-(/! >$2.! LMOM! #5$2@35!
N::N;! *$(! 5%35'1! &*'*#*F'(! #2! '%7(-#2+6! *,/! F%3! 3*.(;!
&$27%/(! /%7($-%#1! >2$! $(+'*.*#%2,! &$2c(+#-;! *,/! .*6(!
()+(''(,#! -+$((,-;! 5(/3(-;! *,/! F*$$%($-! >2$! ($2-%2,! +2,#$2'!
DR3'(! *,/! C#G! Y25,! N::9EG! T"&/%-,3#33#F27#&( '&3&$&!
D0%,#($>*#E!(-#*F'%-5(-!>*%$'1!(*-%'1!2,!/%-#@$F(/!-%#(-;!5('&-!
-#*F%'%K(! -2%'-;! *,/! %-! +2,-%/($(/! 322/! F$20-(! *,/! >2$*3(!
>2$!0%'/'%>(! *,/! '%7(-#2+6! DR3'(!*,/!2#5($-!N::dEG!U0"/-#&(
$"#*,3$&$&!D*,#('2&(!F%##($F$@-5E!$('(*-(/!%,!LMPe!*,/!LMMOX!
&$27%/(-!($2-%2,!+2,#$2'!2,!/%-#@$F(/!'*,/-;!%-!5%35!Q@*'%#1!
-&$%,3! *,/! 0%,#($! F$20-(! >2$! 0%'/'%>(;! +27($! >2$! -.*''!
*,%.*'-!*,/!F%$/-;!*,/!#5(!-((/-!*$(!*!>22/!-2@$+(!>2$!-.*''!
*,%.*'-!DS1($!*,/!?2''($!N::OEG!
!
B@$$(,#'1;! #5(! 5%35! /(.*,/! >2$! (,($31! 5*-! $(-@'#(/! %,! *,!
()&*,-%2,! 2>! 2%'! *,/! 3*-! ()#$*+#%2,! 2,! #5(! <%,(/*'(!
",#%+'%,(!*,/!Y2,*5!f*-!8%('/! $(3%2,-!2>!C@F'(##(!B2@,#1;!
V12.%,3G!H5(! 5%35! ('(7*#%2,! -*3(F$@-5! (+2-1-#(.!2>! #5(!
*$(*! %-! %.&2$#*,#! 5*F%#*#! #2! .@'(! /(($;! *,#('2&(;! -*3(!
3$2@-(;! *,/! 2#5($! 0%'/'%>(G! A(-#2$*#%2,! 2>! ,*#%7(! &'*,#!
+2..@,%#%(-! %-! %.&2$#*,#! >2$! .*%,#*%,%,3! 0%'/'%>(! 5*F%#*#!
DV22/!*,/!2#5($-!LMM9E!*-!0(''!*-!&$(7(,#%,3!-2%'!($2-%2,!
Df$*,#K! *,/! 2#5($-! LMMPE! *,/! ,2)%2@-! 0((/! %,7*-%2,G!
B5*''(,3(-! #2! $(-#2$*#%2,! 2>! ,*#%7(! &'*,#! -&(+%(-! %,! #5%-!
(+2-1-#(.!%,+'@/(!-52$#!3$20%,3!-(*-2,;!'20!*,/!@,+($#*%,!
&$(+%&%#*#%2,;! 5%35! -@..($! #(.&($*#@$(-! /@$%,3! /$2@35#!
&($%2/-;! +2*$-(! -2%'-! 0%#5! '20! 0*#($! 52'/%,3! +*&*+%#1;!
%,7*-%7(! &'*,#! -&(+%(-;! *,/! /2.(-#%+! *,/! ,*#%7(! @,3@'*#(!
5($F%72$1G!J2--!2>!-2%'!-#$@+#@$(!*,/!+2.&*+#%2,!*--2+%*#(/!
0%#5! /$%''! -%#(! /%-#@$F*,+(! .*1! %.&(/(! $(-#2$*#%2,! @,/($!
#5(-(!-%#(!+2,/%#%2,-G!
!
177
Wambolt et al.: Shrublands:Wildlands and Wildlife Habitats
Published by DigitalCommons@USU, 2011
!!
?
jJ,! '&g42)1U4! =$:! )'! 4U$(J$)4! 2J()1U$,:*! U$,14)14:*! $5A!
@4,%E($:%:!'K!@,$::*!K',&*!$5A!:3,J&!:E4214:!K',!$A$E)$)1'5!
)'! )34! B154A$(4! <4:'J,24! D,4$! =1)3! 4%E3$:1:! '5! E($5)!
:E4214:!5$)1U4! )'! )34!<'2?7!;'J5)$15!<4@1'5! )3$)!E,'U1A4!
K',$@4!E,'AJ2)1'5*!$!A1U4,:4!42':7:)4%*!$5A!3$&1)$)!K',!:$@4!
@,'J:4*! %J(4! A44,*! $5)4('E4! $5A! ')34,! =1(A(1K4! :E4214:*!
4:E421$((7! )3':4! A4E45A45)! JE'5! :$@4&,J:3! 2'%%J51)14:.!
D5! $AA1)1'5$(! '&g42)1U4! =$:! )'! 4U$(J$)4! :44A15@! %4)3'A:!
$5A!:44A15@!%1`)J,4:!K',!$A$E)$)1'5!$5A!A4:1,4A!42'('@12$(!
A1U4,:1)7!15!)34!B154A$(4!<4:'J,24!D,4$.!V5!)31:!E,'244A15@*!
=4!,4E',)!)34!,4:J():!'K!5$)1U4!:3,J&!4:)$&(1:3%45).!
!
SPNRQT!(
!
!*&$(T$%10*7&*,-!!
R34!E,'g42)!$,4$!1:!$!H.\!3$!a[.M!$2b!=4((OE$A!$EE,'`1%$)4(7!
cM! ?%! a[G! %1(4:b! :'J)3! 'K! B154A$(4*! #n! aS! ?! 6#! ?!
642)1'5!HG*!RFPS!<HGN#b.!R34!54$,(7! (4U4(! :1)4! 1:!=1)315!
)34! 2''(! 245),$(! A4:4,)12! &$:15:! $5A! E($)4$J:! %$g',! ($5A!
,4:'J,24! $,4$! a;-<D! [cDb! $)! $5! 4(4U$)1'5! 'K! F*HP[! %!
aN*HP\! K)b.! DU4,$@4! $55J$(! E,421E1)$)1'5! 1:! F\c! %%! aHG!
1523b*! %$15(7! 15! )34! K',%! 'K! :5'=.! R34! E4$?! @,'=15@!
:4$:'5!aNG!A$7:b!1:!K,'%!;$7!)'!CJ(7.!R34!:'1(:!$,4!%':)(7!
A44E!$5A!=4((!A,$154A*!K154!:$5A7!('$%!)'!:$5A7!('$%!$5A!
('$%7! K154! :$5A.! 6J,K$24! ($74,:! $,4! HFN! %%! a\! 1523b! ',!
%',4! A44E!=1)3! :$5A7! 2($7! ('$%! :J&:'1(:.! R34!%$g',! :'1(!
:4,14:!152(JA4!>(J4,1%O9',4((4!2'%E(4`!$5A!>(J4,1%O+')3$!
2'%E(4`.!R34!A'%15$5)! U4@4)$)1U4! 2'U4,! )7E4! 1:! 2($::1K14A!
$:! :$@4&,J:3! :)4EE4! $5A! )34! E')45)1$(! 5$)J,$(! U4@4)$)1'5! 1:!
4:)1%$)4A! $)! NG! E4,245)! @,$::! $5A! @,$::O(1?4! E($5):*! HG!
E4,245)! K',&:*!$5A!FG!E4,245)!=''A7!E($5):.!R34!?47!@,$::!
:E4214:! $,4! G/*?/#5*0-?'+ <52'0'! a544A(4! $5A! )3,4$Ab*!
N&42$*+ &'(</5&'0$*! a)312?:E1?4! =34$)@,$::b*! 1<"('0"/#$2+
"42/(5-)/*! aV5A1$5! ,124@,$::b*! $5A! F*/$)5#5/6(/#-'+
*?-<'0'! a&(J4&J523! =34$)@,$::b.! R34! K',&:! 152(JA4! 1*0/#+
:EE.! a$:)4,b*! N#-65($2+ :EE.! a&J2?=34$)b*! J'&/'+ :EE.!
a2('U4,b*!O/(50"/#'!:EE.!a4U4515@!E,1%,':4b*!N#-6/#5(+:EE.!
aK(4$&$54b*!$5A!1#0/2-*-'+.#-6-)'! aK,15@4A!:$@4=',)b.!63,J&!
2'U4,!1:!A'%15$)4A!&7!1#0/2-*-'+0#-)/(0'0'!a&1@!:$@4&,J:3b*!
N#-<'2/#-'+('$*/5*'!$5A!N#-<'2/#-'+0/#/0-.5&-'!a,J&&4,!$5A!
@,445!,$&&1)&,J:3b*!F$#*"-'+0#-)/(0'0'!$5)4('E4!&1))4,&,J:3*!
$5A!=#'*<"/(-((-D5;-'+&'('0'! a=15)4,K$)b.!R34! )')$(!$55J$(!
E,'AJ2)1'5! a$1,OA,7! =41@3)b! ,$5@4:! K,'%! NMd! ?@f3$! aNGG!
(&f$2b!15!J5K$U',$&(4!74$,:!JE!)'!HdMG!?@f3$!aH*\GG!(&f$2b!15!
K$U',$&(4!74$,:.!
(
L0,1$'"0$%!!
D!H.\!3$! :hJ$,4!'1(f@$:!=4((!E$A!=$:!2'5:),J2)4A! 15!FGGF.!
DEE,'`1%$)4(7!H\!2%!ad! 1523b!'K! )'E:'1(!=$:!:),1EE4A!$5A!
:)'2?E1(4A! K',! [N! %'5)3:.! lJ,15@! ,42($%$)1'5! K'(('=15@!
A4U4('E%45)*! )34! )'E:'1(! =$:! ,4O$EE(14A! )'! )34! A1:)J,&4A!
$,4$.!R34!:'1(!=$:!)345!,1EE4A!)'!%1)1@$)4!34$U7!4hJ1E%45)!
2'%E$2)1'5! $5A! ,4:)',4! 15K1(),$)1'5! $5A! K1,%4A! $5A!
:%'')34A! )'! 2,4$)4! $! :44A&4A! :'! 5'!%',4! )3$5! $! HfM! 1523!
1%E,15)! =$:! (4K)! =345!=$(?15@! 'U4,! )34! :1)4.!#44A:!=4,4!
2'5),'((4A! J:15@! )1(($@4! $5A! @(7E3':$)4! $)! [! ?@! $2)1U4!
15@,4A145)f3$!aF!h)!E,'AJ2)f$2b!E,1',!)'!E($5)15@.!R34!45)1,4!
H.\! 3$! :1)4! =$:! K4524A! =1)3! H.M! %! ad! K)b! )$((! ='U45! K14(A!
K4524.!
!
V5!S'U4%&4,!FGG\*!Hd!$224::1'5:!'K!HF!:3,J&!:E4214:!a)$&(4!
Hb!=4,4! :44A4A! $:!%'5'2J()J,4:! J:15@! $! K'J,O,'=!0152$1A!
B,421:1'5! +'54O:44A4,! 15! H.F! &7! d! %! ac! &7! FG! K)b! E('):!
$,,$5@4A!15!$!,$5A'%1Q4A!2'%E(4)4!&('2?!:)JA7!A4:1@5!=1)3!
K'J,! &('2?:.! R34! :44A15@! ,$)4! =$:! F.H\! %1((1'5! EJ,4! (1U4!
:44A:! aB-6bf3$! aMNH*GGG! B-6f$2b.! R='! %J()1O:E4214:!
%1`)J,4:*! >,1A@4,! $5A! 634((! a)$&(4:! F! $5A! [*! ,4:E42)1U4(7b!
=4,4! :44A4A! '5! $Ag$245)! G.HN! 3$! aG.cF! $2b! E('):.! R34! H\O
:E4214:!>,1A@4,!%1`!=$:!cG!E4,245)! @,$::*! [[E4,245)! K',&*!
$5A!FNE4,245)!:3,J&!=$:!A,1((O:44A4A!=1)3!$!R,J$`z!A,1((!$)!
$!,$)4!'K!HH.[c!?@!B-6f3$!aHG.HF!(&!B-6f$2b!'5!'54!E(')!$5A!
&,'$A2$:)!J:15@!$5!DRWO%'J5)4A!&,'$A2$:)!:44A4,!$)!FF.dM!
?@! B-6f3$! aFG.Fc! (&! B-6f$2b! '5! $! :4E$,$)4! E(').! R34! HGO
:E4214:!634((!%1`!=$:!FG!E4,245)!@,$::*!cG!E4,245)!K',&*!$5A!
cG!E4,245)! :3,J&*! $5A!=$:!A,1((O:44A4A!=1)3!$!R,J$`z!A,1((!
$)!$!,$)4!'K!\.M!?@!B-6f3$!a\.HM!(&!B-6f$2b!'5!'54!E(')!$5A!
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E#'4-'+*?-(5*'+ PGMN\d[!!!!!!!!!!!!!!!!!!!!!!!!!!:E157!3'E:$@4!
=#'*<"/(-((-D5;-'++
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$:! )34! E,4:4524! 'K! $51%$(! $5A! &1,A! (1K4*! $5A! @,$Q15@! ',!
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4:)1%$)4!A$)$!K,'%!)34!,4E(12$)4A!E('):!=4,4!$5$(7Q4A!J:15@!
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**?8+ 0#-)/(0'0'*! {L$)23]! =8+ &'('0'*! 10#-?&/Q+ .'&<'0'*! ',!
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R31:! ,4E,4:45):!$!Hd.H!E4,245)! 152,4$:4! 15!FGGd!$5A!$!FG.c!
E4,245)!152,4$:4!&4)=445!FGG\!$5A!FGGN!a)$&(4!Hb.!
!
J0+<*-,*'()+-,73(),6$0!
8,$%15'1A! 2$5'E7! 2'U4,! $('5@! )34! ),$5:42):! 15! %'=4A!
),4$)%45):! A42,4$:4A! K,'%! [[.\! E4,245)! 15! FGG\!
E,4),4$)%45)!%4$:J,4%45):! )'! FF.H! E4,245)! E':)! ),4$)%45)!
15! FGGd! $! A42,4$:4! 15! 2'U4,! 'K! [c.F! E4,245).! V)! )345!
152,4$:4A! )'![P.N!E4,245)! 15!FGGN! ,4E,4:45)15@! $5! 152,4$:4!
'K!HM.[!E4,245)!=345!2'%E$,15@!FGG\! )'!FGGN.!8,$%15'1A!
2$5'E7!2'U4,!$('5@!)34!),$5:42):!15!l1`14!3$,,'=!),4$)%45):!
$(:'! A42(154A! E':)O),4$)%45)! K,'%! HH.N! E4,245)! 15! FGG\! )'!
d.N! E4,245)! 15! FGGd! $! A42,4$:4! 'K! c[.[! E4,245).! V5! FGGN!
2$5'E7! 2'U4,! $('5@! )34! ),$5:42):! 152,4$:4A! )'! Fd! E4,245)!
,4E,4:45)15@! $! HFH.P! E4,245)! 152,4$:4! &4)=445! FGG\! $5A!
FGGN! aK1@J,4! [b.! +'5),'(:! $(:'! 4`E4,14524A! $! A42(154! 15!
@,$%15'1A! 2$5'E7! 2'U4,! &4)=445! FGG\! $5A! FGGd.! +'U4,!
A42,4$:4A! cF.G! E4,245)! K,'%! FN.c! )'! H\.P! E4,245)! =1)3! $5!
152,4$:4!15!FGGN!)'!F[.M!E4,245)!&J)!2$5'E7!2'U4,!,4%$154A!
H[.H! E4,245)! ('=4,! )3$5! E,4),4$)%45)!%4$:J,4%45):! a)$&(4!
Hb.!!
!
9,0/()+-,73(),6$0(
9',&!2$5'E7!2'U4,*!2'5:1:)15@!'K!&')3!$55J$(!$5A!E4,4551$(!
K',&:*! A42,4$:4A! $('5@! )34! ),$5:42):! 15! %'=4A! ),4$)%45):!
K,'%! E,4),4$)%45)! (4U4(:! 'K! [.P! E4,245)! )'! [.G! E4,245)! 15!
FGGd!$!A42,4$:4!'K!FH.P!E4,245)!2'U4,.!9',&!2'U4,!152,4$:4A!
15! FGGN! )'! [.[! E4,245)! ,4E,4:45)15@! $5! 'U4,$((! A42,4$:4! 'K!
Hd.[!E4,245)!&4)=445!FGG\!$5A!FGGN.!9',&!2$5'E7!2'U4,!15!
l1`14!3$,,'=!),4$)%45):!152,4$:4A!K,'%!G.P!E4,245)!15!FGG\!
)'! N.G! E4,245)! 15! FGGd! )31:! ,4E,4:45):! $! dNP.d! E4,245)!
152,4$:4.!V5!FGGN!K',&!2'U4,!A42,4$:4A!)'!c.M!E4,245)!$('5@!
)34! ),$5:42):*! ,4E,4:45)15@! $5! 'U4,$((! K',&! 2$5'E7! 2'U4,!
152,4$:4!'K!cFN.M!E4,245)!&4)=445!FGG\!$5A!FGGN!aK1@J,4![b.!
9',&!2$5'E7!2'U4,!'K!2'5),'(:!A42,4$:4A!K,'%!HH.M!E4,245)!
15!FGG\!)'!P.c!E4,245)*!$!A42,4$:4!'K!FG.[!E4,245).!V5!FGGN!
2$5'E7! 2'U4,! 152,4$:4A! :(1@3)(7! )'! P.N! E4,245)! &J)! 2'U4,!
,4%$154A!HN.M!E4,245)!('=4,!)3$5!15!FGG\!a)$&(4!Hb.!!
(
J0+<*-,*'(+-'(9,0/(R$*#8&((
R34! $U4,$@4! &J(?! 341@3)! 'K! &')3! @,$%15'1A:! $5A! K',&:*!
152(JA15@! $55J$(:! $5A! E4,4551$(:*! K',! 4$23! ),4$)%45)!
a%'=15@*!l1`14!3$,,'=*!$5A!2'5),'(b!:3'=4A!5'!:1@51K12$5)!
A1KK4,4524!&4)=445!E,4!$5A!E':)!),4$)%45)!341@3):!\F+xG.G\b.!!
(
!7$1*$%(T*6$0%*&3(
63,J&*! @,$%15'1A*! $5A! K',&! :E4214:! ,12354::! A1A! 5')!
:1@51K12$5)(7!23$5@4!AJ,15@!)34!)='!74$,:!E':)O),4$)%45)!15!
$57!),$5:42)!,4@$,A(4::!'K!)34!),4$)%45)!aF+x!G.HGb.!V5!FGGd!
:44A4A! K',&! :E4214:! =4,4! A4)42)4A! 15! K1U4! ),$5:42):!
2'5:1:)15@! 'K! $(K$(K$! K'J5A! $('5@! '54! ),$5:42)! $5A! :%$((!
&J,54)! K'J5A! $('5@! K'J,! ),$5:42):.! R34:4! 15A1U1AJ$(:! =4,4!
5')! :J&:4hJ45)(7! A4)42)4A! $('5@! )34! ),$5:42):! 15! FGGN.!S'!
A4)42)1'5! 'K! $57! :44A(15@! :44A4A! @,$::! :E4214:! '22J,,4A!
$('5@!)34!),$5:42):!15!FGGd!',!FGGN.!
(
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?
9*#"0$( >Z;4$5! 2$5'E7! 2'U4,! 'K! (1U4! :$@4&,J:3! $5A! (1U4! 5'5O:$@4&,J:3! :3,J&:! &7! ),4$)%45)! )7E4.! T,,',! &$,:! ,4E,4:45)!
:)$5A$,A!4,,',.!!
!!!!!(
T:!)Y!!:QA!
!
6$@4&,J:3!2$5'E7!2'U4,!=$:!,4AJ24A!&7!&')3!%'=15@!$5A!
l1`14! 3$,,'=*! E')45)1$((7! $(('=15@! K',! 2'%E4)1)1U4! ,4(4$:4!
'K! @,$%15'1A:! $5A! K',&:! )'! 1%E,'U4! 4$,(7! &,''A! ,4$,15@!
3$&1)$)!K',!)34!8J551:'5!:$@4@,'J:4.!+'5),'(:!%$15)$154A!$!
2'5:1:)45)! 2$5'E7! 2'U4,! 'U4,! )34! 2'J,:4! 'K! )34! :)JA7!
15A12$)15@! )3$)! )34! A42,4$:4! :445! K,'%! %'=15@! $5A!
3$,,'=15@! 2$5! &4! $)),1&J)4A! )'! )34! ),4$)%45).! V5! FGGN!
:$@4&,J:3! 15! %'=4A! ),$5:42):! 4`E4,14524A! $! 2'5)15J4A!
A42(154! 15! 2$5'E7! 2'U4,! =31(4! :$@4&,J:3! 15! 3$,,'=4A!
),$5:42):! 152,4$:4A*!&7!PN.\!2%!a[.F!K)b.!R34!A42,4$:4!:445!
15!)34!%'=15@!,4E,4:45):!2'5)15J4A!:3,J&!A14&$2?!&4)=445!
FGGd! $5A! FGGN.! L'=4U4,! :$@4&,J:3! 15! 3$,,'=4A! :1)4:!
152,4$:4A! 15! 2'U4,! &4)=445! FGGd! $5A! FGGN! 15A12$)15@! )3$)!
)34! E($5):! ,4:E'5A4A! )'! ),4$)%45).! R31:! 152,4$:4! %$7! &4!
:445! $:! $5! J5J:J$((7! 31@3! 23$5@4! 15! $! :15@(4! @,'=15@!
:4$:'5! &J)! @1U45! )3$)! ),$5:42)! 2'U4,! U$(J4:! $,4! 2'%E1(4A!
K,'%! 5J%4,'J:! %4$:J,4%45):! 'K! 15A1U1AJ$(! E($5):! $!
,4($)1U4(7!:%$((!152,4$:4!)3$)!1:!:445!J51K',%(7!$2,'::!%$57!
15A1U1AJ$(:!2$5!hJ12?(7!152,4$:4!)34!'U4,$((!2'U4,!'K!$!:1)4.!!
!
S'5O:$@4&,J:3! :3,J&! 2$5'E7! 2'U4,! A$)$*! =31(4! 2'5)$1515@!
%4$:J,4%45):! K,'%! K'J,! :E4214:*! 1:! E,4A'%15$5)(7!
2'%E,1:4A! 'K! ,$&&1)&,J:3! a3"#4*50"'2($*! :E.b.! ;'=15@!
2,4$)4A!$5!152,4$:4!'K!5'5O:$@4&,J:3!:3,J&!2$5'E7!2'U4,!'K!
HGc.P!E4,245)!&4)=445!FGG\!$5A!FGGN.!+'5),'(:!:3'=4A!$5!
152,4$:4! 'K! FG.c! E4,245)! &4)=445! FGG\! $5A! FGGN.! #345!
:),12)(7!2'%E$,15@!)34!%'=15@!),4$)%45)!E4,245)!A1KK4,4524!
=1)3! )34! 2'5),'(! 1)! ='J(A! $EE4$,! )3$)! %'=15@! 2,4$)4A! $!
($,@4,!152,4$:4!'K!5'5O:$@4&,J:3!:3,J&!2'U4,.!L'=4U4,*!AJ4!
)'!)34!151)1$((7!('=!E,4),4$)%45)!2$5'E7!2'U4,!'K!H.c!E4,245)!
K',!%'=4A!:1)4:!)34!152,4$:4!)'!F.M!E4,245)!2'U4,!=1((!,4)J,5!
$! ($,@4! E4,245)! 23$5@4! &J)! )31:! ,4E,4:45):! $5! $,)1K121$((7!
15K($)4A! ,4E,4:45)$)1'5! 'K! ),4$)%45)! 4KK42).! +'%E$,1:'5! 'K!
)34!:('E4:!'K!)34!(154:*!=3123!15A12$)4:!)34!A4@,44!'K!23$5@4!
K,'%! FGG\! )'! FGGN*! 'KK4,:! $! %',4! $22J,$)4! $::4::%45)! 'K!
),4$)%45)! 4KK42).! R34! :('E4:! K',!%'=4A! :1)4:! $5A! 2'5),'(:!
$,4! $(%':)! 1A45)12$(/!4tG.N`! K',! )34! 2'5),'(:! $5A!4tG.NHd`!
K',!%'=15@.!R31:!:('E4!2'%E$,1:'5!15A12$)4:!)3$)!)34,4!=$:!
$(%':)! 5'! A1KK4,4524! 15! )34! A4@,44! 'K! 23$5@4! &4)=445!
%'=4A!$,4$:!$5A!2'5),'(:!K',!5'5O:$@4&,J:3!2$5'E7!2'U4,!
aK1@J,4![b.!V5!l1`14!3$,,'=!),4$)%45):!5'5O:$@4&,J:3!:3,J&!
2$5'E7! 2'U4,! 152,4$:4A! MP.F! E4,245)! &4)=445! FGG\! $5A!
FGGN.! +'5),'(:! 152,4$:4A! FG.c! E4,245)! &4)=445! FGG\! $5A!
FGGN.! 61524! )34! ),4$)%45)! $5A! )34! 2'5),'(! %4$5! 2$5'E7!
2'U4,! =4,4! U4,7! :1%1($,! 15! FGG\*! N.[! $5A! d.M! E4,245)!
,4:E42)1U4(7*! )34! 23$5@4! :445! 15! )34!3$,,'=4A! :1)4:! 2$5!&4!
15)4,E,4)4A!$:!$5!4KK42)!'K!)34!),4$)%45).!!
!
8,$%15'1A!2$5'E7!2'U4,!A42,4$:4A!&4)=445!FGG\!$5A!FGGd!
K',!%'=15@! aO[c.F! E4,245)b*!l1`14! 3$,,'=! aOc[.[! E4,245)b*!
$5A!2'5),'(:!aOcF.G!E4,245)b.!R31:!=$:!)345!K'(('=4A!&7!$5!
152,4$:4!15!2'U4,!K',!$((!)3,44!),4$)%45):!&4)=445!FGGd!$5A!
FGGN.! R31:! 151)1$(! A42(154! 15! FGGd! 2'1521A4:! =1)3! $5!
$&5',%$((7! ('=! $%'J5)! 'K! E,421E1)$)1'5! 15! CJ(7*! $! 2,1)12$(!
@,'=15@!E4,1'A*!15A12$)15@!)3$)!)31:!J51U4,:$(!A42,4$:4!1:!)34!
,4:J()! 'K! 2(1%$)12! U$,1$)1'5.! V5! FGGN! @,$%15'1A! 2'U4,! K',!
%'=15@:!3$A!152,4$:4A!)'!HM.[!E4,245)!$&'U4!FGG\!U$(J4:.!
2008 Shrublands Proceedings 182 NREI XVI
194
Natural Resources and Environmental Issues, Vol. 16 [2011], Art. 1
https://digitalcommons.usu.edu/nrei/vol16/iss1/1
!!
?
#31(4! )31:! ,4E,4:45):!$5!'U4,$((! 152,4$:4! )34,4! 1:!:JKK12145)!
'U4,($E! 15! )34! U$,1$)1'5! =1)315! )34! :$%E(4:! K',! FGG\! $5A!
FGGN! )'! U14=! )31:! 152,4$:4! =1)3! 2$J)1'5.! +3$5@4:! 15!
@,$%15'1A! 2$5'E7! 2'U4,! 15! ,4:E'5:4! )'! %'=15@! ,4%$15:!
J52(4$,! $5A! KJ,)34,! '&:4,U$)1'5! 1:! 544A4A! )'! A4)4,%154! 1K!
)34,4! 1:! $! ),4$)%45)! 4KK42).! l1`14! 3$,,'=! @,$%15'1A! 2'U4,!
152,4$:4A! 15!FGGN!&7!HFH.P!E4,245)!'U4,!FGG\!U$(J4:.!R34!
%4$5!2'U4,!U$(J4:!$5A!)34!U$,1$)1'5!)3$)!4`1:):!=1)315!)34:4!
U$(J4:!$,4!:JKK12145)(7!A1KK4,45)!)3$)!1)!15A12$)4:!)34!152,4$:4!
15! @,$%15'1A! 2'U4,! 1:! AJ4! )'! ),4$)%45)! &7! l1`14! 3$,,'=!
aK1@J,4! [b.! R34! @,$%15'1A! 2'U4,! 15! )34! 2'5),'(:! $(:'!
4`E4,14524A! $5! 152,4$:4! 15! FGGN! &J)! 1)! =$:! :)1((! OH[.H!
E4,245)! &4('=! FGG\! 2$5'E7! U$(J4:.! R34! ,4:E'5:4! 'K! )34!
2'5),'(:!KJ,)34,!U$(1A$)4:!)3$)!)34!151)1$(!A42(154!15!FGGd!2$5!
&4! $)),1&J)4A! )'! 45U1,'5%45)$(! 2'5A1)1'5:.! V)! $(:'! :J@@4:):!
)3$)! )34! 152,4$:4! :445! 15! 3$,,'=4A! :1)4:! 1:! AJ4! )'! )34!
),4$)%45).!!
!
D55J$(! $5A! E4,4551$(! K',&! 2$5'E7! 2'U4,! A42,4$:4A! K',!
2'5),'(:! aOFG.[! E4,245)b! $5A! %'=15@! aOFH.P! E4,245)b!
&4)=445!FGG\!$5A!FGGd!)345!,4%$154A!4::45)1$((7!)34!:$%4!
15! FGGN! aK1@J,4! [b.! R34! :1%1($,1)7! 15! ,4:E'5:4! &4)=445!
%'=15@! $5A! 2'5),'(:! :J@@4:):! )3$)! )34,4! =$:! 5'! 4KK42)! 'K!
%'=15@! '5! K',&! 2'U4,! =1)315! )34! K1,:)! )='! 74$,:! E':)O
),4$)%45).!l1`14!3$,,'=!K',&!2'U4,!152,4$:4A!&4)=445!FGG\!
$5A! FGGd! )345! A42(154A! 15! FGGN.!R34! A,$%$)12! 152,4$:4! 15!
FGGd!1:!E$,)1$((7!AJ4!)'!$!($,@4!5J%&4,!'K!$55J$(!K',&:.!R34!
A42(154!15!FGGN!152',E',$)4:!$!=4$?4,!E,'AJ2)1'5!'K!$55J$(!
K',&:!$5A! 1:!%',4! ,4E,4:45)$)1U4!'K! )34! ),4$)%45)!4KK42)!'5!
E4,4551$(! K',&!E,'AJ2)1'5.!D@$15!E4,245)!A1KK4,4524!=1)315!
)34! 3$,,'=4A! ),4$)%45):! %J:)! &4! 15)4,E,4)4A! =1)3! :'%4!
2$J)1'5! :1524! )34! &4@15515@! U$(J4! 1:! :%$((*! G.P*! $5A! $57!
:(1@3)! 152,4$:4! 15!2'U4,!=1((! ,4:J()! 15!$!A,$%$)12!23$5@4! 15!
E4,245)!A1KK4,4524.!L'=4U4,!1)!$EE4$,:!)3$)!=1)315!3$,,'=4A!
:1)4:!151)1$((7!)34,4!1:!$!),45A!K',!152,4$:4A!K',&!2'U4,.!
!
644A15@! :J224::! K',! )31:! :)JA7!=$:!%$,@15$(.!S'!A4)42)1'5!
'K!:44A4A!@,$::!:44A(15@:!$5A!'5(7!K1U4!15A1U1AJ$(:!'K!K',&:!
$K)4,!)='!74$,:!:J@@4:):!)3$)!:44A!@4,%15$)1'5!$5A!:44A(15@!
:J,U1U$(! 1:!U4,7! ('=! 15! )31:! :7:)4%*!4:E421$((7!$%'5@!5'5O
('2$(!@45')7E4:.!>$:4A!'5!)34!('=!:J224::!,$)4!$)!)34:4!:1)4:*!
:44A15@! %$7! 5')! E,'U1A4! $57! $AA1)1'5$(! &454K1):! 15! )31:!
42':7:)4%.! R31:! KJ,)34,! ,415K',24:! )34! 1A4$! )3$)! 1K!
,4:)',$)1'5! 'K! $! :1)4! 1:! A4:1,4A! 1)!%$7! &4!%':)! 4KK42)1U4! )'!
%$5$@4!)34!$,4$!K',!)34!E($5):!)3$)!$(,4$A7!4`1:)!,$)34,!)3$5!
),715@!)'!$J@%45)!',!23$5@4!)34%!)3,'J@3!:44A15@.!!
!
R34:4! A$)$! ,4E,4:45)! )34! 23$5@4:! '&:4,U4A! =1)315! $!
A75$%12!$5A!2'%E(4`!:$@4&,J:3!42':7:)4%!)='!74$,:!E':)!
),4$)%45).! R='! 74$,:! 1:! $! :3',)! )1%4OK,$%4! )'! $::4::! )34!
,4:E'5:4!'K!$!E($5)!2'%%J51)7! )'!A1:)J,&$524.!R31:!:3'J(A!
&4! ?4E)! 15!%15A!=1)3! 15)4,E,4)15@! )34:4! ,4:J():.! +'5)15J4A!
:)JA7! 1:! ,4hJ1,4A! )'! KJ((7! J5A4,:)$5A! 3'=! )31:! E$,)12J($,!
:$@4&,J:3!:7:)4%!,4:E'5A:!)'!)34:4!A1:)J,&$524:.!!
!
.)2AQMVPTJPSPAN!((
!
R34,4!=4,4!5J%4,'J:!E4'E(4! 15U'(U4A! 15! )34!%4)3'A'('@7!
A4U4('E%45)! $5A! A$)$! 2'((42)1'5! 'K! )31:! :)JA7.!#4! ='J(A!
(1?4! )'! )3$5?! )34! K'(('=15@! K',! )341,! 2'5),1&J)1'5! )'! )34!
:J224::! 'K! )31:! :)JA7"! +3,1:! +$A=4((*! 6JQ7! B$,?4,*! C'4!
B42',*!W15514!<'::1@5'(*!$5A!62'))!634,=''A.!!(
(
N+/I$(@Z;4$5!2$5'E7!2'U4,!'K!:$@4&,J:3*!5'5O:$@4&,J:3*!@,$%15'1A:*!$5A!K',&:!&7!),4$)%45)!&7!74$,.!B4,245)!A1KK4,4524!
,4E,4:45):!A1KK4,4524!&4)=445!FGG\*!E,4),4$)%45)*!$5A!FGGd!$5A!FGGN*!E':)O),4$)%45).!
N0$+&<$-&(
!+#$/0"%8(
),6$0(
L$01$-&(
)8+-#$(
A,-D!+#$/0"%8(
),6$0(
L$01$-&(
)8+-#$(
J0+<*-,*'(
),6$0(
L$01$-&(
)8+-#$(
9,0/(
),6$0(
L$01$-&(
)8+-#$(
S,4*-#(>??E( FH.P! ! H.c! ! [[.\! ! [.P! !
S,4*-#(>??B( Hd.c! OF\.F! F.F! dH.G! FF.H! O[c.F! [.G! OFH.P!
S,4*-#(>??G( Hc.M! O[F.F! F.M! HGc.P! [P.N! HM.[! [.[! OHd.[!
R+00,4(>??E( [N.c! ! N.[! ! HH.N! ! G.P! !
R+00,4(>??B( H[.N! Od[.[! HF.\! NH.G! d.N! Oc[.[! N.G! dNP.d!
R+00,4(>??G( Hd.P! O\c.P! H[.P! MP.F! Fd.G! HFH.P! c.M! cFN.M!
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